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air f raft of the future call for... 


KAYLpCK 

AU METAL SELF-LOCKING NUTS 

in oircroft design. That's why Oouglos and Boeing hove speci- 
fied Kaylock self-locking nols for the new Douglas OC-8 ond 
Boeing 707 lurbo[el airliners. 

Koylock engineers, anticipating future needs in the field of 
oviotion, hove developed lighter-weight, higher-strength selF- 

oircreft. The Koylock nome is o symbol of oireraft-fostener 



THE KAYNAR COMPANY • KAYLOCK DIVISION • BOX 200T, TERMINAL A 


S ANGELES S4, CALIF^I 



FOR OLD HEIDACHES in a Jels headgear 


Some time ago, the National Bureau of Standards 
uncovered a curious fact concerning the nature of 
acrylic plastic: stretch it under heat and its needic- 
like molecules tend to lie down and flatten out, mak- 
ing the material much tougher, 
lb Goodyear Aircraft, this phenomenon seemed to be 
the clue to solving the long-standing problems of 
shattering— and crazing due to stresses and solvents 
—in aircraft cockpit canopies. 

But there was a hitch. Plastic has a “memory." Heat 
it once to stretch it— but heat it again to form it into 
the desired shape, and its molecules tend to tight 
theirway back to theirweaker original arrangement. 
Goodyear Aircraft solved it by developing an exclusive 


MONOTHERM Process which achieves maximum 
stretch and simultaneoiialy forma the plastic in a 
aingle operation. 

Already, the weight-savings and toughness resulting 
from this technique have moved defense agencies 
and leading plane producers to place contracts with 
Goodyear Aircraft specifying stretched canopies 
formed by the MONOTHERM Process. 

It is another example of Goodyear Aircraft pioneer- 
ing in plastics. The organization which first stretch- 
formed a full-size canopy has once again set the pace 
for future progress in an important field. For infor- 
mation on these plastics facilities and skiQs, write: 
Goodyear Aircraft Corporation 
Dept. 931AV, Akron 15, Ohio 


S-T-R-B-T-C-H-e-D PLASTICS by 

good/^tear aircraft 

Planta in Akron, Ohio, and Litckfiald Park, Arisona H«»ui>n>.T.ii.<MMnwAi>enRcwmtu»,; 




What's most important in this picture ? 


Not the slide rule, though it's helpful. Nor the divider. His mind and his hand shorten the coupling betv^een 
Nor the logarithm table. It’s the human hand, of a need urgently expressed by the military and itstrans- 

course, because it is motivated by the long, strong lation by industry into reliable electronic equipment. 
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I ELECTRIC 









Thompson is the one retreading organization geared to serve local, trunk and international airlines. 
With three large plants and conveniently located delivery offices, Thompson provides 
prompt and efficient retreading service for airlines the world over. 
Every transcontinental airline and most inter-continental airlines use 
Thompson treads. Unsurpassed for safely, long wear and economy, 
Thompson treads are used more than all other retreads. 
MODERN AIRLINERS FLY THOMPSON 
EXTRA-LANDINGS RETREADS 


THOMPSON AIRCRAFT TIRE 


CORPORATION 


18th and Minnesota Streets 
San FeaneiKO 7, Olifornia 
Mission 7-7320 


International Airport 
Miami dS, Florida 
TUxedo 8-168I 


530 Ray Street 
Freeport, New York 
FRceport 9-8100 



C-133A, giont military turboprop 
transport now in production at 
Douglas Long Beach Division, 

ducts under the engine cowls 

economy of fobricotion. Mode 

Dow Corning 2106 Resin ond 
gloss cloth, ducts must withstand 
15-minute direct flome test. 


Strong • lightweight 
heat stable • economical 

silicone-glass 

Silicone-glass laniinalos made with Dow Corning 2106 Re.siu 
retain a higher strenglh-to-weighl ratio at high temperatures than 
many light metals. Silicone-glass laniinatc ducts have the flexural 
strength to withstand jarring punishment, like serious engine 
backhring, that can cause stainless steel ducts to split. Moreover, 
large or complicated shapes arc easily aud more economically 
molded with silicone-glass laminates. Simple plaster forms 
replace expensive dies and molds normally required for fabri- 
cating metal parts. 

. . . Buf this is just pnrl of ihf story. IT'ri/e today for FREE 
brochure gii'ing full particulars on versatile silicone-glass lami- 
nates made ivilh “2106" and other Dow Corning silicone resins. 



These silicone-gloss lamlnote ducts are vital components of the heating and oir conditioning 
system of the C-133A. Tricky shapes, difRcult ond expensive to form in metal, are easily 
fabricated with a silicone-gloss laminate. Note: Convoluted section in photo at left is made of 
Silastic*, Dow Coming's silicone rubber ... It stays flexible at temperatures ronglng from 
-130 to 500 F, 


laminates 

made with DOW CORNING 2106 RESIN 

Flexural Strength— 

50.000 psi at 77°F. 

46.000 psi ot 77°F after 100 hours at 500°F. 

20,500 psi ot 500° F ofter 200 hours ot SO0°F, 

Nonflammable 

Thermol conductivity — 1.10 btu/hour/squore foot/ 
inch/°F. 

Specific gravity - 1 ,93 at 23°C. 


typical properties 
of silicone-glass laminates 
. . . DOW CORNING 2106 RESIN ON 
181 GLASS CLOTH, 1/8 INCH THICK 


NEW BROCHURE . . . FREE! -j- ; 



Dow Corning Corporation, Dept. 0910C 

Pleose send me your new brochure On 
silicone-gloss lamlnotes, 


first in 
silicones 


DOW CORNING CORPORATION 


Midlandf Michigan 




speeds security . . . 
with the help 
of Burroughs 
computation 


Burroughs has the SAGE job of helping to speed the 
correlotion ond tronslotion of warning dote through auto- 
matic computotion. This entails research, development, 
prototype design and engineering, production, installation, 
troining and field maintenance. 


Here is iust one of many significant Burroughs contributions 
to defense in the areas of instrumentation, control systems, 
communications, electronic computers, data processing. And 
on the bosis of our proved skills, facilities and experience, 
we welcome further inquiries regarding defense contracts. 
Call, write or wire Burroughs Corporation, Detroit 32, Mich. 


S/iown aJon^ the bottom ol the B-47 bomb bay door, one 
silicone rubber seals developed by CHR. 

THIS BOMB BAY DOOR SEAL COMES HOME 


Modifications of the B-47 fleet include this 
new bomb bay door seal. In this seal, devel- 
oped and produced by CHR, a heavy Teflon 
film is securely bonded to white silicone rub- 
ber in the same cross-section and lengths as 
the original organic rubber seals. 

Result of the new construction ... a tem- 
perature range of — lOO'F to 500°F — a slick 
surface that sheds snow and ice — an effec- 
tive seal against moisture. More important, 
this new seal comes home time and again 
after being buffeted severely when the doors 
are opened and closed in high speed flight. 


The Teflon film adds ruggedness to the seal. 
Its slippery surface allows the mating seals 
to slide together readily instead of binding 
and cracking. 

CHR Teflon covered seals are being used 
on other planes where sliding action or re- 
sistance to fuels and synthetic lubricants are 
required. 

Our experience in helping designers with 
aerodynamic, body, canopy and hatch seals 
utilizing all forms of silicone rubber and re- 
inforcing fabrics or Teflon can be put to work 
to help you. 


Briefly, SAGE does this; employs radar and electronic 
digitol computers to detect and identify opprooching 
enemy oircroft; determines appropriate defensive measures 
such as ontiaircraft weopons, missiles, or intercepting planesj 
guides missiles and interceptors to the target and then 
returns piones to their home base. 


Burroughs m • ] 

The Foremosf Name ““ 

in Computation 


looliing (o future exponsion. Burroughs Invites Inquiries from quolitled engineers, 




New simplified approach 
to temperature control 
has superior reliability 


Edison Reverses Trend Toward Complexify 
In Aircraft Accessory Systems 


Proved in service on the Douglas C-124 Globemaster, the Convair 
wing F-102, the Boeing B-50 and many other operational aircraft, the 
Edison simplified temperature control now reverses the trend toward com- 
plexity in aircraft accessory systems. 

Compact and lightweight, this highly reliable temperature control uses 
only standard electro-mechanical components-no electronic equipment. 
Its design simplicity eliminates costly maintenance training. The instru- 
ment's checkout procedure Is familiar to any electrician. 

This basic control teams up with the rugged Edison Fire Detector Cable 
or with any of Edison's accurate Resistance Temperature Detectors to warn 
of fire in engines and baggage ureas or to signal dangerous temperatures in 
bearings, healing ducts or oil lines. Simultaneous or selective temperature 
indication is optional on all overheat detecting systems using RTD's. 

Edison field engineers with years of aircraft experience are located in 
Ft. Worth, Dayton, Glendale, Chicago and West Orange. They will gladly 
analyze your temperature control problems and recommend action. Just 
write any of these offices and let us know your requirements. 
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beyond any question, proven in service on military, 
aircraft! Back of every STRATOPOWER Hydraulic 
capacity with the skills and experience to deliver 
your requirement demands the unavailable in size, weiqhl. speed, 
capacity, pressure or operational ceiling — look to STRATOPOWER to develop 
it for you! For full information on new STRATOPOWER developments write 
to Dept. 720 


WATERTOWN di. s.os 



STARBUCX AVENUE 


WATERTO 




Ilhisinaion shoia limHix tuclv .^sicm inslalM on tlic CunUs-Jrri^it jaslT-4 M lingino 

Offers the first self-contained 
JET IGNITION SYSTEM 




Bcnrli\* proiicDy announces the 
first seir-cnnlaineil jet engine igni- 

wilhiii itself llie e'leelrioal energy 
rrqnircti to fire llic engine igniter 
plugs. Tliia unique system, known 

employs n imigneto ty|>e iillcrnaling 
eiirrenl generator wliicli allotvs llic 



the ability anti versatility* of 


BcniliM to come up with the best 
solution to any anti all jet 

Whether voiir requirements call 
for the T>iV.LN seir-containctl sys- 
tem or the conveiilinnal battery 
energiring tv|>e of jet ignition, 
vmi’ll (hi better with IJentliM— 
Tiic Most Trusted Name in 




IT 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7. N.Y. 



STANDARD OIL COMPANY OF CALIFORNIA 


5S1 



300-mile flight wins $1,000,000 job 


Four lioiirs before llie deadline for placing bida on a 
niilliun-dollur Nevada Stale road conMruclion job. A. D. 
■'Andy'' Drumm Jr. look off from his home airport at 
Fallon. Nevada. In .H'/. hours he had covered Still miles, 
flown over the future' road site to estimate the work 
involved, landed ul Carson Cilr and placed the low bid. 
‘'Bumpy low-level Hving. frec|uenl take-olfs from gravel 
strips, sleep climbs in hot weather— wc do it all." savs 
Mr. Urumm. who is or> ner of the Silver Stale Con-slruction 
Company. "But in several thousand hours in the air. we've 


never had any engine trouble, using RPM .Aviation Oils. 
In fact, we u.sually put lOUO hours on a plane with only 
regular maintenanee. then trade it in while it's still in lop 
condition. When we do overhaul an engine, we've alwavs 
found -RPM' has kept it clean and held wear very low. 
■‘This lets us gel full power from Chevron .Aviation 
Gasoline right up to trade-in lime. Even on our rough, 
.-hurl strips il gels our Bonanza's and AT-6's upstairs w ith 
plenty of room to spare. Leans out for economy in cruis- 
ing. loo. It's the tiest fuel we've ever found.'' 




Jle take better care 

of your plane 
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WHITTAKER GYROS 

100% INSPECTION TESTS MEAN ACCURACY AND DEPENDABILITY! 


Designed by engineers and built by technicians 
who have worked together for more than a 
decade, Whittaker Gyros offer unsurpassed per- 
formance. 

Stainless steel construction ( including gimbals ) , 
meticulous care, continuous testing of com- 
ponents and assemblies, plus lOO'f inspection 
tests of components, liave resulted in an overall 
customer rejection of less than 2fc — month after 
month. 


7 





Ihc R130 type iastrument >s basically a single degree df 
freedom gym Incorporating sn alternating or direct current 
powered rotor, elr dash pot damping, end spring restraint 
The gyro may be furnished either hermetically sealed oi 
with a removable dust-proof cover. 


TYPE GUO A 
SLAVCD VERTICAL 
6YR0 UNIT 
(caseremoveO) 


direct current powered rotor and 
sensing erection system. The gimbal 
a maximum of -80 degrees on Inni 



The gyro is depicted with separate glass sealed terminals 
but can be furnished with any available sealed connector. 
The GUO series dvro is available with the fotlowino 
methods of mt 


idlealion. 
OUTER GIMBAL 

1. Potentiometer 

2. Commutator 

3. Synchro 


INItER GIMBAL 

1. Potentiometer 

2. Commutator 



TYPEGNQ 
__ 3 -AXiS 

.« N I TELEMETERING 






DIVISION Of rei.ecoMPUT 


vailable wi 


le following 


'E C120 FREE GYRO UNIT lease removed) 












designed 
tested 
and built 

to meet another difficult 

3/iown here is the newest in a line of 
SCHULZ designed pressure regulators. This 
model maintains fuel line pressure at 50 
psig ~S psig over a flow range of 0 to 
900 go//or?s per minofe. A venturi focofed 
in the fuel line fronsmifs pressure signois to 
the regulator. These signals govern the 
speed of a hydraulically operofed fuel 
pump by controlling the flow of hydraulic 
fluid. A portion of the regulation curve 
shown here indicates that the regulator re- 
sponse time is less than 'A second. If you 
hove profaiems m the highly specioi/zed 
field of oircroft fueling control, our engi- 
neers can help you. 


fueling problem 



SCHULZ 

TOOL AND MFC.COL 

425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 
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COVER: Temeo .Aircraft Corp.'s ])rototv|>c IT*! trainer banks stcepiv 
near tlic cunipans pbiiit at Dallas, Tex. Posseted bs a Coiitinentai YJ.6Q.T-9 
turbujet eii|liic nf 920 lb. (hriist. the light trainer perniiLs pilot faiiiiliaricatiuii 
over a svide sjiesrd range. Lightness and simplicits' combine to make a Insv- 
Cost aiq)Iane. and a NasT order for 14 has been received. Temco dcs'cloised 
the trainer with its ossii funds (dchiiled story is on page 96). 
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CONOLON 

506 * 


Quality's watchdog 


with an economy bark! 


It you are a designer or fabricator of high tem- 
perature airframe components — especially those 
involving intricate shapes, electrical transparency or 
weight limitations — you may well benefit from the 
unique design potentialities of Conolon laminating 
materials. Structural aircraft designers depend upon 
these materials because they offer the extra advan- 
tage of positive quality control from raw material 
through end product .. .pfus doUar-safing produc- 

CONOLON laminating materials — made by 
Narmco, the pioneer in lightweight, high strength 
aircraft components- are pre-impregnated to the 
highest laboratory standards in the nation’s finest 
coating facilities. CONOLON on pre-impregnated 
laminating materials is your assurance of satisfying 


. . , and exceeding . . . tlie most exacting performance 
requirements of the aircraft industry. 

Premium product of Narmco's laminating 
materials is CONOLON 506. . .specifically devel- 
oped for the economical fabrication of intricate 
liigh-temperature structures. Approved for elevated 
temperature applications ( MIL-R-9299 ). pre- 
impregnated CONOLON 506 cures at low pressure 
on expendable molds and requires no post-cure, 
thereby materially reducing tooling costs. Shipped 
in polyethylene-protected rolls CONOLON 506 is 
readily adaptable to the most complex fabrication 
— where no metal can do the job. For intricate, high- 
temperature airframe structures, CONOLON 506 is 
an ideal fabrication medium that offers extraordi- 
nary design potentials. 



NARMCO RESINS & COATINGS COMPANY, Dept. 761, 600 Vielerio Street, Costa Mesa, Califernii 


EDITORIAL 


European Production Pool 


Not long ago we spent part of an extremely interest- 
ing afternoon with Georges Glasscr, -19 year old president 
of the French Slid Ouest Aviation Inc., in his Paris 
office. Mr. Glasscr is an engineer by profession, a 
graduate of the famous French Eeole Polyteclrnique aird 
scrs’cd during World War II as a nrilitars engineer. 
Now in addition to running an organization of 8.000 
worken in five factories building jet bombers and heli- 
copters aird rockct-powcrcd irrtcrccptors. Ire also is presi- 
dent of the French Aircraft Industries Association. Irt 
this latter capacity Mr. Glasser has sonre interesting 
proixrsals for tire future of the aircraft iirdustry iit 

Like so nruch currcirt realistic tliinking oir European 
problenrs, Mr. Glasscr's proposals aim at nriitintizing tire 
economic restrictions of national political Iwundarics 
aird planning on a broad continental basis for the 
entire West Kirropcan economy. As a major premise 
ill his plan for the future of aircraft manufacturing Mr. 
Glasser belicscs it is time the United States and the 
Kortli Atlantic Treaty Organization recognize tire fact 
that the F.uropcan aircraft industry has recor ered from 
its post-nar slump and is now fully ca[>able of produc- 
ing first line military cqnijmicnt spccificallv designed 
to meet European defense needs. Recognizing the need 
for tire United States to fill the post-war gap with its 
own aircraft giren under this inilitaiy aid |>rogram and 
the generosity of tliis policy, Mr. Glasscr believes a 
basic rca|)prjisal of tliis polic;-, in liglit of Europe's cur- 
rent technical capacity, economic problems and defense 
requirements, is urgently needed. 

Tailored to NATO 

Mr. Glasscr urges an end to the flow of military air- 
craft fnmislicd ftoin U.S. plants and the beginning of a 
policy aimed at enabling the European aircraft industrv 
to develop a strong research and dcrclopnient program 
backed by sufficient production in tspes of equipment 
tlrat ate tailored specifically to NA'I'O defense require- 
ments and arc not duplicating American areas of activity 
sucli as the lic-avy transport and bomber fields. 

Mr. Glasscr recognizes that European air defense 
requirements arc not large enough to keep all tire air- 
craft firms in Europe busy building their own designs 
for their own countries. To solve this problem Mr. 


Glasscr believes a common European aircraft production 
pool is necessary to supply all NATO countries «ith 
standard equipment. 

Competition would be confined to the area of techni- 
cal derclopmeiit and design. Once the best design 
«’as chosen, its production should be subcontracted 
among European firms who have the capacity to build 
its components regardless of nationalitv, Mr. Glasser 
believes. He points out that this has already worked 
well in sescral cases such as the Mystcrc fighter which 
uas designed by Dassault and now has major sub- 
assemblies built by Sud Est and Sud Ouest in addition 
to tire designing firm. On its Vautour light bomber 
Sud Ouest has arranged major subcontract with a 
Belgian firm. 

Design Competition 

In the current NATO lightweight attack plane com- 
petition the three competitors— Dassault. Brcguct and 
Fiat— have agreed to pcxil the production regardless of 
which one wins the design competition. Mr. Glasser 
suggests that this tvpc of operation could be extended to 
the rising West German aircraft industry. 

Bi' following this plan Mr. Glasser bcliei’cs it will be 
possible for each firm to maintain a strong and con- 
tinuous line of technical development u’ithout the time 
losses now incurred when loss of a technical competi- 
tion means reduced production and employmciit cut- 

in answer to a question on the vulnerability of the 
European aircraft industry in contrast to overseas manu- 
facturers. Mr. Glasscr pointed out that the Euroi>eans 
would be building primarily for the NATO force in 
being wliicli is designed to act as a deterrent to any 
aggression from tlic Fast, Any contribution it made to 
this force in being would be valuable regardless of what 
happened after the outbreak of a major nuclear war. 

There i.s no question that the United States military 
aid program cannot continue indefinitely in the same 
manner and scope that it has operated during the post- 
war decade. Ihc American taxpayers will welcome any 
plan that affords sonic relief from the crushing military 
expenditure load thev are now carrying. \Vc think Mr. 
Glasscr's proposal dcsers’es careful study in the councils 
of NATO and die parliaments where NATO policy is 
fonnulatcd. —Robert HoU 
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MOST CAPACITY 


FOR WEIGHT AND SIZE! 


TAHJID Uiirh 
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THE fAFNjR «A«.Ny OMPANY, , FIRST at the tuming points in aircraft 
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Combat commuter — 


FAIRCHILD 

tiaeotFi oiiisiOR • biee«sto«h it. uimtao 

4 Oliiltvn el falrehlld CeglKi end 4/r^1ffnr Corpvre'ten 


...WHERE THE FUTURE 18 MEASURED IN 


In recent tests duplicating actual assault landings, Fairchild C-I23’a gave 
drainntic evidence of performance under combat conditions, 

The target-a rough, ungraded field— was ringed by “hostile" forces. Heavily 
laden, the C-I23‘s approached the field at 500 ft. altitude— too low for heavy 
A.A. guns, too high for small-arms fire. Just short of their touchdown point, 
the highly maneuverable assault transports swept down, flaring out just as 
they flashed over the clearing's edge. Two minutes later, twelve C-I23’s had 
rolled to a halt— troops and trucks were fanning out to their assigned positions. 
The C-123’s had landed at 8 second intervals! 

This dramatic demonstration of pilot and crew proficiency was made possible 
bv C-I23 maneuverability, short field performance and utter reliability-all 
three, features of Fairchild aircraft designs. 


Washington Roundup 


About-Face on X-2 

In a sudden jbout-facc on lus onn public tobtiaiis offi- 
cers. US.M' Secret.in Donald Quarles l.isl week di^- 
closcd that Capt. Niilbiirii G- .\pt set an imiiffiti.il 
world's speed record before he was killed during his first 
Ijowered flight in the Bell X-2 research plane i.\\\ Oet. 
S. p. 32 1- Keen after the advance text of a speech Qu.irlc' 
uMs to deliver before tlic National Guard -\s'n. in Spn- 
kaiie. Wash., was distributed in the Pcnt.igmi, his start 
w.iv lelliiig reporters, ".\nything about the X-2 is classi- 
fied." 

On top of this, the new speed record-reported to ho 
well ill excess of 2,000 iiipli.— apparently li.id imt heen 
disclosed to the iii.imifacturet. Prcvum.ibls, the X-2's in- 
strument records were under luck and key at Isdw.irdv 
.M B and would be ex.miined in top LIS.U' offices before 
Bell could see them. 

In .iddituiii to a frustrated press, who were denied the 
infornutiim that was being used in the Secretary’s speech, 
the .Air I 'orcc itself has a substantial corps of officets and 
civilians who feel that the entire handling of the X-2 
speed ,md altitude records and the subsequent tragedy 
lus done a grave injustice to the aircraft and pilots who 
ffew it. 

New Rules For Renegotiation 

The Renegotiation Board has issued a series of new 
regulations to implement changes in the renegotiation 
l.iw enacted during the last session of Congress and tu 
clarifs other regulations. Subjects covered by the regula- 
tions include: 

• New provision cxeiii])ling contractors with less than .1 
SI niillion-.i-sear s.llt^ volume. Through I'iscal 19’(i. the 
Boor is SsOO.ODil. 

• New provision allowing ,i two-vcir carrv-forward of 
losses. Previoush. contractors have iscen permitted to 
carry forward losses to offset profits for oiilv one ye.it. 

• Exemption of contracts with Commerce Department 
(Civil .Aeron.iutics .\dministraticm) and the National ,\d- 
vison Committee for .\cronaiitics. 

• Clarification of regulations dealing with factors to be 
considered in the allowance of profit' on subcontracts. 
(Thc policy of the board is to give "favoriiblc treatment" 
concerning subcontracts but not necessarily allow a rate 
of profit equal to that which might have been re.ili/cd 
under a prime contracti. 

• Clarification of regulations on the exemption from re- 
negotiation of standard stock items and standard com- 
mercial articles and services, 'llie revisions in the latter 
are in tentative fonn, .illowing time for industry coin- 

Thcy are scheduled to become effective oil Oct. 26. 

What's Being Done? 

Chainnaii John Moss (D.-Calif.), chairman of the 
House Goveniment infonnation Subcommittee, has 
called upon Defense Secretary Charles Is. W ilson for a 
report on what is being done by the Pentagon committee 
vtiidving methods to end seenritv information “le.iks" 
(.\W .\ug. 20, p. 231. 

Moss recommended fh.it the group "be as diligent in 
suggesting methods to make nvailable non-sccuritv in- 
formation to the public" a> it is in protecting classified 
inatcri.il. He added: 


“W'c must be conscious of the dangers involved if 
potential enemies gain access to the nation’s niilitaty 
secrets. I believe, however, tliat under our democratic 
form of government we must be just as consciou' of the 
danger involved in imposing a blackout on facts about 
the nation’s defense program. Initial hcariii|' with the 
Defcii'C Department indicated there h.is heen too re- 
strietive an attitude in the infnrm.itioii field ” (-AW July 
'0, p. sOi. 

ile.ided bv Charles Coolidge. a former assistant 
vccretan to W ilsim. the committee includes .Adm. W'il- 
lUin M. l echtelcr, USN; Gen. Gerald C. Thouiav, Jr.. 
USMC: Gen. John E, Hull, US.A, and Lt. Gen. Idwal 
II. Edwards, US.Al’. 

Joinf Ceri'ification For H-21 

T he Civil .Aeronautics .Administration and Canadian 
neparfment of Defense have uiidert.iken joint certifica- 
tion of the Vertol 11-21 helicopter, m.itking the first time 
the two countries have shared in the investigation of iin 
aircraft. .Although Canadian aircraft certification is b.ised 
upon I'. S. standards and e.ieh country recognizes the 
other’s approval, the joint certification was decided upon 
because the H-21 mav soon be niaiiufactiiied in C.iiud.i 
js vvcil av the U. S. 

Civ il certification of tlie lieUcoptcr wav requested since 
the C.itudian goveinment is eontemplatiiig the transfer 
of DEW’ Lino operations by the H-21 from the Royal 
Canadian .Air Force to civil |urisdiction. 

Campaign For Scientists 

Dan Daniel. .American Legion national eoinmandc-r, 
li.is pledged a cainpaign by the Lc-gioii’s three iniilion 
mcnilsers ,ind one million auxiliarv members "to interest 
thoiivindv upon tluiuvinds of students in career' in engi- 
neering .ind the sciences. ’’ Dimiel's pledge c.mie after 
reports by aviation Ic.ulers, on a Legion radio program, 
on the deteriorating position of the U- S. in the field 
of trained tcchmc.il personnel. 

On the program. Dr. [oiin \'. A'ictory, executive scc- 
let.irv of the Nation.il .Advivorv Committee for .Aero- 
nautics, citged that govermnent pav scmIcs for scientists 
and engineers be raised to approximate the industry level 
to .illovv federal agencies to keep the "brain power" the; 
need to carry out the programs. 

ANDB Exceeded Authority? 

The -Air Navigation Devcinpment Board, in a review 
last week of the draft ch.micfetistics of the A'ortac com- 
mon air n.ivig.ition system i.\W Sept. 3. p. -II ). exceeded 
its ,irea of jurisdietioii. .iccordiiig to some obser'crs. bv 
drafting miiiiimnii performance requirements for the 
aitborne components of the r.idar beacon. Representa- 
tives of civil .wiation at the nne-d.iy nieeting felt that 
the -\M>B vhnuld confine its draft tu a review of Vnr- 
t.ic’s e.ipabilities and a description of the ground cquiis- 
iiient characteristics. To go bevnnd these points, oil 
servers s.u. mav prevent deve)o|)mcnt of the airborne 
iiiiitv. Represented at the meeting were the .Mr Ti.ms 
port .Assn., the Aircraft Owners .iiid Pilots .Assn.. 
Nation.il Bnsinc" .Aircraft .-Assn, and equipment maiui- 
f.ic til rets. 

-Washington staff 
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Mach 5 Speeds Press NACA for Answers 


Test techniques also sought for extreme high 
altitudes; low speed regime remains factor. 


Langley AFB— Need for knowledge 
of iictodynaniic, stractural and powet- 
plant performance at speeds above 
Mach 5 and extranely liigli altitudes 
lx spurting the development by the 
National Ads isoty Committee for Aero- 
nautics of new test teclniiqucs and an- 
alytical approaches. 

Aerodynamic heating, dominating the 
manifold problems of Tiypctsonic flight, 
accounts for a major portion of NAC.A's 
research activity. However, NAC.A still 
keeps after the problems at the low 
speed end of the flight regime that 
■'refuse to be solved." 

During its Triennial Inspection of the 
Langley Acroiiaufie.il biboratory here, 
NAC.A showed these specific deielop- 

• Font-stage hi'personic rockct-powctcd 
test icliiclc tliat has touched speeds 
in excess of Mach 10 e.irrying instru- 
mented payloads to study aerodynamic 

• Two supersonic tunnels, now deep in 
intensive test priigram.s for industry, 
which coscr the S|jccd range from Mach 
1.5 to 5. mid can simulate Mach 2 
fighters or Mach 5 missiles at 70,000 ft. 

• Ceramic heat exchanger to store the 
tremendous amounts or energy needed 
to driic a small jet simulating hyper- 
sonic flight conditions on tiny models. 

• Fliglit simulator that duplicates the 
vertical motion and pitching of almost 
any conceivable future airplane with 
typical characteristics of a long period 
oscillation and very low damping. 

• Jet-augmented flap system, usahle with 
|)od-moualcd engines currcntlv planned 
for the first generation of .Ainerieaii jet 
transports, and showing takeoff and 
landing distance reductions approaching 
50%. 

« Landing loads dvnamic test facility 
drisen bi' an im|)inging jet of water over 
a concrete nmn-.iv surface; it can sub- 
ject an instrumented landing gear to 
the complex loads encomitcred in rou- 
tine or rough landings. 

• New high jet for simulating Mach 
3 flight at high altitudes, with a test 
section 8}x6 ft., now under construc- 
tion and expected to be rcadv for test 
programs early in 1957. 

Aerodynamic Heofing 

Mote than 1,600 engineers and scien- 
tists from industiT visited this research 
center during the three days devoted 
to the presentations. 

A titanium nose cone glowed to 
incandescence, seemed to burst into 
flames and melted into a blunt-ncscd 


blub. The leading edge of a mag- 
nesium missile flu eroded and the 
mi.ssile wx;nt liolcntly out of control. 
111050 two graphic illustrations, when 
in color motion pictures by NAC.A, 
underscored one problem of acrody- 

Most of the NACA work on the 
subject is directed toward providing 
design data for two basic concepts; 
the ICBM and the manned, hypersonic 
glider that could be a long-range bomb- 
er system. Each of tfiese wca|)oiis 
will be .subjected to vieious heating 
during flight to the target, and must 
be designed to hold together for the 
life of the mission. 

Tlicrc the siniilaritv ends. Heating 
on the nose cone of the ICBM will 
be intense for a sliort time: on the 
hy pcisonic glider, it will be less intense, 
but for a period measured in mimitcs 
instead of seconds. Heat Inputs to 
the nose cone will be .ibout 1.000 btu. 
sq. ft- /sec.; on the glider, the heat 
input will be only cmc-twcntictli of that 
on tlic leading edge and nne-two hun- 
dredth of that on the wing surface. 

NACA studies show that the leading 
edge heating can be reduced by in- 
creasing the angle of wing swccpback; 
a 60-deg. delta layout would only have 
about half flie heat input of a sfraight- 

It's a long step from calculations 
of these temperatures to their simu- 
lation in free-fiight or model tests; 
N.AC.A is deielopiiif a whole family 
of te.st techniques aimed at getting 
design data from scale and full-sized 
models of aircraft and missiles. 

Loss of the Bell X-2 has been a body- 
blow to the full-scale heating research 
ptogtiim; NAC.A says the program 
svill inevitabiv be slowed down. Tlic 
X-IB and XHE will not be able to 
fill the gap, but will be able to make 
substantial contributions to the over- 
all program, 

• Multi-stage rocket schielcs, flown 


Langley Coverage 

Continuing its annual coverage of 
N.AC.A's iiispcctiDns. Aviation Week 
publishes this first uf scs-cial articles on 
the 1956 Triennial Inspection of the 
Langtey .Aeronautical Laboratory. Miis 

todal teann *Asst. Managing Editor 
Cl'cchnical) David Andctlon. Mllltarv 
Editor Evert Clark and Engineering 
Editor Russell llaukes. 


from the Pilotless Airport Research 
Station at Wallops Island, Va., have 
proven most useful tools. One four- 
stage vehicle uses the Honest )ohn 
rocket for a first stage, a Nike booster 
lor the second, a T40 artillery rocket 
for the third and a '155 as the sustaincr 
powerplant in the fourth stage, which 
is also the iiistrumcntcd ]r.iyToad. .An- 
other tour-stiigc rocket using two Nike 
boosters for first and second stages 
reached a speed of Mach lO.-l at an 
altitude of S4.000 ft., and tventnally 
coiisted to a peak iiltitiidc of 200 mi. 

Among the test schicies flown has 
been one with a mniiber of metallic 
probes projecting outside the calculated 
boundary laser to check heat resistance 
of different metallic materials. 

New kind of a trajectory, called over- 
the-top b\- N.AC.A. h;is been tried to 
simulate re-entry of an ICBM. Four- 
stage vehicles .irc used in these tests, 
but only two stages arc fired during the 
ascent to zcnitli. After the rest of the 
rocket begins its descent on the down- 
ward leg of the flight path, tlie final 
two stages are fired, producing the high- 
est speeds at the lower altitudes near 
the earth's surf.iee. .A series of hot jet 
test units has been deseloped to simu- 
late hypersonic heating on small scale 
models. .Among them ate: 

• Ceramic heat exchanger which stores 
air above 4,0001''. and blasts a jet of 
air at that temperature over a tiny 
model at 3,500 mph. Jet diameter is 
about three-quarters of an inch; the 
unit was a pilot model to check the 
feasibility of the idea. Its success has 
led NaC.A to start work on a larger 
version. 

• Ethylene jet in which the model is 
placed in the blast of tlie exhaust from 
a combustion cliambei burning ctliylcne 
in air at bigh temperature and pressure. 
•A 12-in. diameter jet produces tem- 
peratures of 5.6001''. and speeds of about 
3.000 mph. 

• Rocket jet which can subject a model 
to a 5,000 mph. blast of air at 4.1001''. 
Heat-Structure Research 

Laboratory investigation of the kind 
of aerodynamic licating that will affect 
aircraft and short-range missiles in 
sjKcd.s below Mach 5 is done at Liing- 
Icy with: 

• Fspiipment incor|)orating radiant heat 
sources, for study of basic structural 
heating problems. 

• Facilities in which both actual aero- 
dynamic heating and loading at specific 
velocities can be simnlatcd. 

Radiant sources inchiflc the electric 
carbon-tod radiator which will heat to 
4700F. and produce the heating rates 
lip to 100 htii. per sq. ft./sec. that a 
missile being accelerated rapidly to 
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WINGS AND NOSE of stainless steel mudcl in simulated 4,500 mph. 50,000 ft. flight begiii to glow (top left). Nose melts, giows blunter: 
wings melt. Finally fuselage glows, wings disintegrate. .Acid animniiia rocket shot hot g-asses through 4.5 in. supersonic noule foi lest. 
Damage is-as intensified because of small model size-wing span 2.5 in., wing thickness one-eighth inch. 


Analytical studies of one jet-aug- 
mented flap tcclniiquc indicate that 
takcolf distances for large transports 
can be cut from 8.500 to 4,500 ft., 
landing distances from 7.000 to 5.700 
ft,, and landing speeds from 113 to 80 
mph. 

NAC.A says the possible gains "are 
so great as to warrant further serious 

Early studies did not take into ac- 
count the weight problems raised not 
effects on stability and control, but 
NACA said work in these areas "will 

11ic technique is to divert the flow 
from podded jet engines— such as tliose 
|>launc-d for transports now past the 
mock-up stage-upward against a small- 
eliotd trailing edge flap. 

Second technique— which products 
shglitly smaller gains but increases 
weight and structural problems even 
mote— calls for use of sni:ill high thrust- 

27 


Mach 5 at low altitude would encoun- 
ter. .Advantage is a simple type of 
heating; disadvantage is that the heat- 
ing rate cannot be varied rapidly as it 
would be in flight. 

Variable heating is produced by 
mcdii.s of quartz-tube lie.it lamps wliicb 
can be arranged in banks to surround 
any piece of test material, and heated 
and cooled very rapidly, 'llicse can be 
used to study the difference in thermal 
expansion between an aircraft's skin 
and its stiffeners or to he.it a wing un- 
symmetricilly. In one demonstration, 
a wing structure was heated at 800F. 
on its underMirf.ice and ZOOK, on top. 
as it would be in the pull-up of a mis- 
sile. Heat caused a doiniw-ard deflec- 
tion of several inches at the wing tip, 
but the wing resumed its normal shape 
after cooling. Quart/ tube heating 
can be done at the s.ime time that dis- 
tributed loads arc being applied to test 
the combined effect on a structure. 




To meet the need for a much 
larger supersonic heating jet than Lang- 
icy has had, a new su|jersonic blow- 
down tunnel is under construction. 
It will be ready next ye.ir. 

Tost range will be Mach 2-3 and 
the test section will be 81 ft- x 6 ft. 
air stored at 7,000 psi. will be pre- 
heated in a heat accumulator iiolding 
600,000 lb. of stainless steel sheeting 
,ind fed by an oil-fired funiacc. 

STOL, VTOL Research 

Turntable in the test section wall 
allow s-arying the angle of attack 
which in turn will vary structural 
loads. Exhaust thrust of the heated 
air after it passes tlic test section 
will be 750.000 lh„ the couivalcnt of 
almost two million jet liorscpowci. 
Duration of the |Ct will be 15 sec.. 
and the air will be exiiausted over a 
swampy area wlictc there is no habi- 
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tteiglit ratia engines inside the wing, 
lixlianst would ffow tlirougli slots at the 
trailing edge [troducing a narrow, fuU- 
s|)aii flosv of ait- 

K.\C\ also is investigating three 
hpes of jet posvered vertical takeoff 
aircraft— "tail sitters" like the Ryan 
X-15, and horizontal takeoff types in 
which jet thrust is deflected downward 
through a cascade of vanes or by rota- 
tion of the engine. 

Electrically controlled dyitainic mod- 
els. powered by hydrogen peroxide 
rocket motors ranging iir thrust from 
6 to 60 lbs., arc used in the VTOL 
experiments. 

One nesv facilits' for use with the 
models consists of a standard hoi.sting 
crane, statically mounted on a circular 
concrete apron and sheltered by trees 
to present unwanted ssind effects, A 
model is tethered horizontally and al- 
losvcd to By in a circle around the crane 
m.ountings. The crane rotates at exactly 
the same speed as the model, with its 
boom constantly holding a slack sifety 
wire leading downward to the model. 

Top speed of a model tethered to the 
crane with a 50 ft. wire is 70 mph. At 
that speed the crane's rotation is 20 
rpm. using a 65-ft. n’itc, the model can 
be flonn at 100 mph. 

Langley svill soon put into operation 
still another nesv VTOL-STOI, testing 
fdcilitv— a specially-instrumented truck 
using a safets' suspension boom and 
carising "pilots” who can control roll, 
pitcti and yaw electrically. 

Unitory Wind Tunnel 

Langley’s ncn’cst unitary plan wind 
tunnel is capable of simulating condi- 
tions that a -tO-ft. missile would en- 
counter at Mach 5 and 70,000 ft., or 
the conditions a fighter aircraft would 
find at a speed abosc Mach 2 and 
the same altitude. 

The S15J million installation lias 
been in operation since August. It in- 
cludes two sliding block, variable super- 
sonic test cells, with test sections meas- 
uring 4xd ft. One tests in the range 
from Mach 1.5 to 2.8, the other from 
Mach 2.5 to Mach 5. 

High on the priority list for studv 
with this tuiinei is the decrease in 
directional stability that occurs as speed 
increases— a major problem in su|)cr. 
sonic fighter design. 

Conventional lifting surfiices at high 
sprcds may lose effccthencss to the 
point that positive directional stability 
becomes unacceptably low. The sari- 
able speed tunnel can determine not 
only at what point the stabilitv of a 
jiarticular design begins to dcctcasc, 
blit the point at which it becomes too 
critical to accept. 

A 100,000 hp. electric driie serscs 
both sections, so only one can be used 
at a time— but it is possible by a special 
I’alving arrangement to shift the flow 


of air at will from one section to the 
other m'thout shutting down the tun- 
nel flow. 

Shapes arc sting mounted on a mov- 
able horizontal strut which allows both 
I’crtical and horizontal tilting. 

NAC.^ is investigating use of ven- 
tral fins, use of wedge type airfoils for 
tail sections, and clianges in tail loca- 
tion in its directional stability studies. 
Piloting Problems 

K.\C,\ is ini’cstigating use of ven- 
control systems for high speed, high 
altitude aircraft and manned missiles arc 
keved to problems created by disappear- 
ance of aerodynamic force in rare upper 
atinm|)hcrc, growing distance Isctwcen 
to|) and bottom of the speed scale and 
clianging aerodynamics at liigli Macli 
mimbcrs. Problems are that: 

• Low dynamic pressures in abiiosphctc 
abme 100,000 ft. require dangerously 
high angles of attack for even small 
load factor mancui’crs. 

• Best shapes for high supersonic flight 
aic poor performers in low speed re- 
gimes of takeoff .and landing. 

• Large inertia and reduced control 
effectiveness result from gteater strengtli 
requirements and complexity and neces- 
sity of designing for high speed tegime. 

• Stability varies » ith Mach miinber. 
A coiifi|iiration with good acrod\-namic 
damping at subsiinic speeds descliips 
poor damping on the otlicr side of 
Mach 1. Period of oscillations decreases 


to a point lower than period of pilot 
reflexes. Normal pilot response may 
even build amplitude of oscillations. 

• Stabilitv in rolling maneusers disap- 
pears as wings get thinner, shorter and 
mass is concentrated near fuselage ecn- 
tcrliiic, 

• Aerodynamic controls at altitudes out- 
side the atmosphere are useless and 
sclf<ontaincd |iowci is needed to exert 
iiiiy control force. 

V'ariablc geometry wings have been 
studied as a means of improving con- 
trol. 

Efforts to cope with undamped yaw 
and pitch at high Mach numbers is 
based on command control of rate and 
attitude gyro stability augmentation 
systems, ,^bility to hold target in tran- 
sonic buffeting tt'.is much iniprosed bs 
system in studies using I'QI''^ tc-st 
plane, N'AC,\ test pilots base reported 
tliat more attention can be diserted 
from control of plane to tactical prob- 
lems. Small, ann-rcst-mounted control 
.stick has been used in tests of com- 
mand control. Pilots prefer it to big 
fliior-mouiited stick. 

Instability problems are simulated on 
ground by a cockpit section mounted 
in a high sjiccd elevator in the middle 
of a hio-stor\', tialf-cvlindrical screen. 
Pilot’s task is to center projected cross- 
hair on mosing red trail target. In- 
stability simulator feeds multiple rates 
into clcs'.itor motor to complicate his 
problem. Simulation is limited to \er- 
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tical plane. Programmer can simulate 
stability charactciistics of current types, 
mimncd hvpcrsonic rocket gliders or 
ballistic vcliicles. 

Stability problem in space differs 
from tliat in atmosphere in that 
period of oscillations is longer. Aero- 
dynamic correction is impossible. 
NACA's Langley Acrommticai Labor- 
atory has vised “Iton Cross” simulator 
to try out control by prc.ssiitc )ct 
reaction. Smooth control is difficult. 
Cominand control-stability augmenta- 
tion system will probably be used. 
Dynamic Loads Research 

NACA research on fatigue failure 
due to various recurring loads has 
ranged from small amplitude, acoustic 
frequency loads to long term pressuriza- 
tion cycling of cabin structures. 

N.AC.A studies indicate that resist- 
ance to d<iiuiige by acoustic loads de- 
pends upon Ibe relationship between 
the wciglit of the skin and the weight 
of supporting stiuctnrc. hi comparative 
studies an aircraft aluminum skin 
with spot welded stiffeners failed after 
a few minutes of intense acoustic \i- 
hnition. A stiffener failed in about an 
hour, 'niin-skinncd honcvcomb struc- 
ture .survived seven hours of similar 
treatment before the skin split. 

Gust loads upon aircraft structure 
can be reduced grcatlv bv using tech- 
niques explored at Langley. Extension 
of airflow deflectors below wing can 
reduce slo|jc of lift curve bv 25-50W 
and eliminate heavier loads. Reduced 
slope kills pirt of iip-elraft. Retraction 
of deflector increases lift to damp vibra- 

By destroying a number of pressur- 
ized cylinders, NACA Inis learned tliat 
an increase in ainonnt of ring reinforc- 
iiig reduced danger of c.xplosive failure 
of pressurized cabin. 

NACA flutter studies show that 
magmtude of initial disturbance re- 
quired to shirt flutter in some cases 
can be increased and damping can be 
improved simply by insuring that con- 
trol hinge mounting is tigiit. 

Aerodynamic heating has been 
found to be an important factor in sus- 
ccptability to flutter. I'luttcr rcsisbnicc 
of a control surface holds up well if 
the surface is uniformlv hot or cold. 
But sharp Icadine and trailing edges 
concentrate heat, leaving the center of 
Ihe surface cold. Resulting stresses cut 
torsional stiffness and set up self-ex- 
cited flutter which can destrov the 
surface in short order. If the surface 
survives flutter it will damp out as heat 
spreads to equilibrium. 

Landing Load Test 

Langley is now using a unique facility 
called the landing loads track to delve 
into Ibe complex problem of landing 


gear spin-np in high speed, heavy load 
landings. I'acility consists of a 50-ton 
carriage propelled down a 2.200-ft- rim- 
wav strip at 660 fps. by a blast of water. 
\\'ater is stored under 3,500 psi. pres- 
sure and directed against bucket on 
carriage for several seconds during firing, 
'live "livdiopult” is capable of accelerat- 
ing the c.irriagc to speeds of 150 mpb. 
within -100 ft. and 51 sec. the jet pio- 
dnce.s a thrust of -100,000 lb. 
Interference 

•\ 20-toi! landing gear drop test rig 
is housed in the carriage. The caniage 
is stopped by 20 standard Navy arrest- 
ing gear pennants, each capable of ab- 
sorbing four million foof-pimiitls of 
energy. .A tow tank runs alongside the 
strip for drop testing of hull specimens. 


By James Dailey- 

New York— As many as a dozen Van- 
guard satellites probably will be fired 
during the 1957-58 Internationa! Geo- 
physical Year in an effort to acliicvc an 
orbit, aitliough prime eontractor Glenn 
L. Martin Co. has a firm contract for 
onlv six. 

XIallion Winter, Martin's manufac- 
turing manager for Project Vanguard, 
described the satellite work in an atmos- 

e hcrc of tolerant skepticism last week 
cfnrc a New York Air Materiel Com- 
mand Reserve Unit meeting, 

"We'll consider it a good batting 
average if we can get one to orbit out 
of the dozen.” Winter told tlic air 
materiel officers. 

A\’iiitcr said that so far the program 
was on schedule with bugs and bottle- 
necks being conquered ])retty niueli as 
they occurred. Tlicse include procure- 
ment of certain typc.s of components, 
nsiiallv avionic components. One of 
the touglicst jobs lias been preparation 
of flic elaborate test facilities at Cape 
Canaveral. Patrick AI'B, Fhi., from 
where the cartli satellite will be 
lauiielied- 

IIc indicated three test firings will 
be made, or more, if they are neces- 
sary. These are expected to start next 
month. At least two will be modified 
Viking rockets and the third will be 
an aerodynamic prototype of the Van- 
guard itself, although it will not be an 
orbital vcliicic (AAV Sept. 24. p. 26). 

W'inter emphasized that the Van- 
guard program was one of experiment, 
and as such was hound to cx|>criencc 
some failure. "W'e’re blazing the trail 
of Gallileo and Columbus, " lie said, 
"Wc'rc investigating the unknowns of 
outer atmosphere and space. We’re 


Interaction of flow fields in super- 
sonic flight prvidiices interference effects 
that can make or break an airplane de- 
sign. In one ease, a 1, 000-lb. external 
store pyloii-moimtcd under the wing 
Ilf a supersonic airplane caused a side 
load of half its weight on fhe pylon due 
to interfereiiec. 

Extensive N.ACA studies in wind 
limncls on the interference problem, 
drasving on a background of at least 
two decades of subsonic work, have 
show-n that flicte arc throe basic con- 

• Interference is always present. 

• It is not always detrimental to air- 

E limc pctfonnancc, and may sometimes 
cip overall aerodynamies- 
'i'licrc is no single solution; each de- 
sign is a separate compromise. 


trying to find out about radiation, infra- 
reii and radio waves; density, tempera- 
tures and composition; space dust and 
meteoric particles; thickness of the 
earth’s crust, distance between points 
on the earth, and a hundred other 
things- It’s a big job.” 

Tlicorctically, the vehicle is to be 
launched vertically, tilt gradually along 
its course until it orbits somewhere be- 
tween 200 and 400 mi. at a speed of 
18.000 inpli- The first stage is supposed 
to cut off at 30 to 40 mi. altitude at 
3.500 inph., the second at 150 ini. alti- 
tude and 11,000 mph. llien it is 
supposed to coast to about 500 mi. 
altitude, where the third stage will 
fire the satellite on its 18,000 mpli., 
spinning trajectory. 

Vanguard will be aimed between 8 
and 35 deg. to gain opfiimmi velocity 
from the e.irth's rotation. Winter 
figured this will add about 1,000 mph. 
to Vanguard’s speed. 

Information Relayed 

Martin has the basic design rcs|>on- 
sibility. Subcontracts have been 
awarded to General Electric for the 
first stage propulsion unit aid to 
Aerojet General for the second stage. 
’I bird stage is under development at 
Grand Centra] Rocket Co. and Alleg- 
henv Ballistics Laboratorv. 

As Winter put it, Martin was 
awarded the prime contract because it 
bad previous experience willi its V'iking 
high altitude research rocket. "W'c 
didn’t have to compete for the job.” he 
said, "it w-Js handed to us.” 

.As the satellite orbits, it will relay 
infoniiation to several dozen Minitraefc 
stations installed along the 75th Me- 
ridian. Within 20 min. after the satel- 
lite lias passed in its orbit, information 


One Orbit Out of ’Twelve “Good” 
Satellite Average, Martin Says 
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will be relayed from tlic Minitrack in- 
stallations to a central data computing 
station in W'ashington, D. C. 

However, radio amateurs (ham.v) also 
will be utilized to provide .vuppleinent.il 
data. "VA'ith about Sl.OUO.” Winter 
said, "anybody can get enough radio 
components together on a 'do-it-your- 
self basis to receive the signals from 
the satellite.” 

200-400 Mile Altitude 

W'inter said Nfartiii engineers hope 
to attain an elliptoid (out-of-roimd- 
nessl track for the Vanguard of between 
200 and 400 mi. altitude, but they arc 
“allowing themselves as much as 1,000 
mi, tolerance." 

He estimated a 200 mi. (jcrigco 
(low point) and 1,200 iiii. apogee 
(high point) would be sufficient. 

"'I'lie more the satellite dips into the 
alinospherc, the less will be its life 
S|ian." W’inter said. "If the vehicle 
starts to orbit below 100 mi., the satel- 
lite won’t go around for another pass. 
If it hits as high as 200 mi. the time 
can be two, three or four weeks. A 
small variation in angle can make the 
difference between achieving an orbit 
01 a firecracker.” 

Nuclear Energy 

W'inter said that if a good shot is 
achieved— an orbit of about 300 mi.— 
there should be a year of orbiting before 
the satellite starts earthward, 

".A lot." he said, "depends upon what 
it runs into oul there— space dust, 
ciictgv p.irticles, meteorites, etc." 

Other points that were brought cut 
by W'inter: 

• Nuclear ene^y powered satellites 
could be a po.ssibility vvitbin ten voars. 

• During IGY, several other rockets 
such as the .Acrobec Hi and Viking vv ill 
be fired from various spots aroimd the 
C'.irtli to tic in with the satellite pro- 
gram. 

Australian Production 
Of Sabre-Avons Cut 

Melboiimc— Production of Sabre- 
Avon fighters by Commonwealth Air- 
craft Corp.. Nlclboiimc. has been 
slowed to two planes a month. Previous 
production was three planes a month 
and a figure of four to five had been 
projected. 

About 1.000 employes have been 
dismissed, and it is feared another 
1.000 will receive notice soon because 
of the lack of orders. .An effort is being 
made to keep skilled pcrsoiinci on the 

Comiiionvvcaltli, which has delivered 
SO of the Sabre-.Avons to the Roval 
Australian Air I'orcc, still hojaes to 
mamifactiire under license Ixickhced 
l'’-104 fighters for the RA.AF. 
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Vertol, Northrop Discuss Merger; 
Berlin May Head Combined Firm 


Mortcu. Pa.-Doii R. Berlin, presi- 
dent of A'ertol -Aircraft Corp.. probably 
will become operational head of a new 
major aircraft industry combination if 
eurrent merger negotiations with 
Northiop .Aircraft Inc., arc successful. 

Berlin announced last week that Ver- 
lol’s directors have ordered the manage- 
ment to proceed with discussions on 
the basis of a Northrop offer to exchange 
two shares of stock tor each share of 
Vertol stock after a 155? dividend 
payable Oct. 29. 

Infoniied sources sav this would give 
flic Laurence S. Rockefeller interests, 
largest Vertol stockholder, about 1657 
of the new conipanv. .Approxiinatelv 
another 10^ would pass to Frank bJ. 
Piasccki. founder of A'ertol and now 
president of Piasccki .Aircraft Corp. 

Both Northrop and A'ertol stocks 
scored price increases as news of a 
pending nieigcr was discussed last week. 
The Hawthorne. Calif., fiim. developers 
of the US.Al’ Snark iiitercontincntal 
missile, saw its shares edge up on the 
New York Stock Exchange to 524,5. Be- 
fore the aimounccmcnt of merger dis- 
cussions, the going price was S23i. 

A'ertol shares, sold over-the-counter, 
at one piiiiit went into the S50 range. 
Previously , it had sold for approximately 
S45. Vertol lias 4'"1.4.85 shares out- 
standing and Northrop has 1.584,000, 

Berlin predicted that "A’crtol's 
growth could he accelerated through 
combining with .i large manufacturer 
sucli as Nortlirop. 'I'hc activities of both 
companies, lie said, "complement each 


A'ertol. formerly Piasccki Helicopter 
Corp., is the largest independent inanu- 
faeturer of helicopters. It received its 
present name last year when Frank Pia- 
sccki was ousted as cluiirmaii and a 
member of the board in a bitter row 
with Berlin and the Rockefeller maiiagc- 
ment interests. Piasccki. in this ease, is 
known to agree with the majority stock- 
holders that a merger with Northrop 
would be favorable. 

Northrop, manufacturer of the F-S9 
Scorpion, had sales last year of more 
than 5283 million and expects the fig- 
ure to hit 5300 million this year. The 
ccinipanv's backlog is about 5229 mil- 
lion- 

Vcrtol’s 1955 sales were 557,, mil- 
lion, and the current backlog is reported 
to be in the neighborhood of 5140 mil- 
lion. 

AVhitlev C- Collins, Northrop presi- 
dent, Slid he believes a merger oJ the 
two firms would be mutually advanta- 
geous. Collins and Berlin are known 
to have conferred with their customers, 
and it is reported that the combination 
received wami endorsement in some 
quarters. 

Northrop, according to infoniied ob- 
servers. probably stands to gain most 
from the merger. In addition to a solid 
interest in its activities by the Rocke- 
feller organbaition. it will acquire Ber- 
lin’s vvidc production experiente. Ber- 
lin came to A'ertol in 1955 from .AIc- 
Donnell Aircraft Corp. and had 
previously worked for Cnrtiss-AA'right 
and Douglas .Aircraft Co. He is an en- 
gineering graduate of Purdue Univ ersity . 



Kaman Flies Turbine Helicopter 

Marine Corps Kaman HOK-1 helicopter fitted with Lvcoming’s XT53 free turbine engine 
hovers after rollout at factory at Bloomfield. Conn. Kaman said it is the first lielieoptcr 
to be eqni|i|ied with the engine and the first U.S. heUeu|itei aicbotiie with a turbine 
dcveln|)cd spccificallv for helicopter jpplieation. U8AF 50-hr. flight approval tests have 
begun. Wright Air Development Center sponsored and directed XT5? development. 
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New Agency Controls Air Contracts 


Military Traffic- Management Agency 
Regional and Branch Offices 

l'3stetn Traffic Region: 

llcadqimitcis Pittsburgh 

Btancli Office Ne»- York 

Jiuisdiction: CVinnccticiit, Delihvjrc. District of Columbia. Maine, Mat)land, 
Massochiisetls, New llaiii|»liiic. New Jersey. New York, i'eiiiis)l- 

Southcastern Traffic Region: 

ncadqiiaitcis Atlanta 

Jurisdiction: .yaharnj, ITtitida, Georgia. KentneVs, Mississippi. North Carolirsa, 

Suntiiwestcni Traffic Regiun: 

llcadquartcis Dallas 

Jurisdiction: .Arkansas, Lmiisiana, New Mexico, Oklahoma. 1'esas. 

Central Traffic Regiun: 

Blanch Office Chicago 

Juiisdictiiin: Colorado. Illirrois. Indiaiu, Iowa. ICnisas. Michigan. Minnesota. 

Missouri. Mimtanu, Nebraska, North Dakota, Ohio, South Dakota, 
kk isconsin, W yoming, 

Western Traffic Region: 

Itcadqnartcis San Francisco 

Branch Office Los .\ngelcs 

Jurisdiction: -krizona, California. Idaho. Nevada, Oregon. Utah, Washington. 


By Claude Witze 

Washington— Defense Dep:irtiiiuit ' 
new Military Traffic Maiiiigcniciit 
Agency began operation this month, 
assuming responsibility o\cr the award 
of Tiscal 195S air carrier contracts for 
all brandies of the armed services. 

Headed by Brig. Gen. Edmund C. 
R. Liislier. the office carries out the 
Single Manager assignment delegated 
to the Secrctaiy of the .Atinv bv De- 
fense Secretary Charles E, W'il.son. In 
his new position. Gen. Lasher, as 
exccutis’c director of MTM-\. will ex- 
ercise traffic management responsi- 
bility over .Army , N'a>-y, .Air Imrcc anti 
Marine Corps transportation within 
the U, S. 

Gen, Lasher told .Aviatio.v \\’ki;k 
tliat he docs not anticipate anv change 
in contractual procedures ‘‘until we 
find the need for them" and eiiipha- 
siacd that flic militarv scrs'iecs will 
retain responsibility for so-called mo\c- 
ment control functions, 'nicsc ,ire ’Tc- 
quircinents for transportation scrsiccs." 
Where Responsibility Lies 

llic militarv scniccs, it wa.s re- 
ported, will be tcsponsihle for deciding 
what is to inosc. wlierc it will move 
and wlicn it must be delivered. 
MTMA will detenniue how it is to 

.A strong possibiliK is that MTM.A 
will meet some resistance. Or at Ica.st 
skepticism, from present operator.? of 
the US-AF Logait and Nasv Quick 
Trans cliartCT air transport systems. In 
the past few rears, Logair. managed 
by USAFs Air Materiel Command, 
has grown into a major freight opera- 

contracts to four carriers. Quick Trans 



Brig. Gen. C. C. R. kashor 


also is .1 contract operation, msolving 
fisc round trips weekly , coast to coast. 

Spokesmen for both I.ogait and 
Quick Trans have stressed the impor- 
tance of internal control riser these 
opetation.s in order to insure inaxi- 
imim uti!iz,ition of their capability . In 
tlie case of Logair there is no question 
th. 1 t the combat c.i|Jiibility of nianv 
US.AI'' wings depends upon tlic reliabil- 
ity of the air carrier and closelv inte- 
grated control of what is hauled. 
Contract Reshuffling? 

Gen. Lasher said that once his cen- 
tr.il proeurement function is under way 

Fiscal 19ii— the Milihirv Traffic Maii- 
agcmciit .Agency will conduct a con- 
tinuing and intensive study of all 
scn'icc requirements. 'I lie possibility ap- 
peared strong that some rcsliuffling of 
contracts and routes may result if 
MT'M.A decides that it may get better 
sen-ice this way. 

It was suggested that, once the con- 
tract dir c.irriers see tlic results of 
MTMA's studies, they may be able to 
volunteer mote efficient routes and 
thus help the new' agency get mote 
lift for its expenditures. 

.Another possibilits- is that MTM.A 
eventually will force greater reliance 
upon existing commercial air freight 
and ait express services, if it sees econ- 


omics in sucli a program. Unless flictc 
is some important inilihiry reason for 
maintaining a contract frciglit route, 
it is possible the new- agena- will 
favor commercial services. 

Major Cartiers now holding contracts 
with Log'air ate Resort Airlines, Inc., 
W'aslimiton, D. C.i Amcric-an .Air Ex- 
port & Import Co.. Miami. I'la.; Capi- 
tol .Airways. Inc., Nashville, Tenn., 
and Riddle .Airlines. Inc., of Miami. 

Navy 's Quick Trans operation is run 
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FLxed-Wing Concepts Block True 
Helicopter Future, General Says 


under contract by California Eastern 

Mie .Army thus fat has nothing 
comparable to Logair and Quick Trans, 
but the new Modem .Arniy Supply 
System (M.AS) is ex|>cctcd to develop 
a requirement for substantial use of 
ait transport in its program to cut 
down on stock piles and in-transit sup- 
plies. 

W ith headquarters in W'ashiiigton. 
the .Militarv Traffic Management 
.Agency will start out with a field or- 
ganization of five regional offices; tlirce 
of these will have branch offices (see 
box page 3^1. Total pasonnci will be 
about 1.000 vvitli -tOO of these at the 
Washington licadquartcrs. Civilian 
employes now working for one of the 
armed forces in traffic and transporta- 
tion functions will be given an oppor- 
tunity to qualifv for NlTM.A jobs and 
traiisfcr to the .Armv pavroU. 

•According to tlic Defense Depart- 
ment, M TM.A is expected to improve 
military preparedness, effect economy 
and reduce duplication of effort. 'I'lic 
pnigram carries out Hoover Commis- 
sion recommendations. 

Japanese Test Rocket 
Prototype for IGY 

•Akita. Japan— Kappa 128 |S rocket, 
prototype of a two or tlircc-sfagc 
rocket to be used during tlic Japanese 
p.irticipation in the International Gco- 
pliysieal A'car. was fired recently from 
Tokyo Uiiiversitv's rocket proving 
center at Midiikaw-j Beach. 

Tlie experimental supersonic rocket, 
five incites in diameter and vveigliing 
8S lb., was l.umclicd by a team of tlie 
university's Technical Research Insti- 
tute lie.ided by Prof. Hideo Itokaw-a. 

Rocket is capable of developing a 
maximum speed of 2,700 fps. and 
traveling 2-1.000 ft. during its 72-scc. 
flying time. It uses a solid propellant. 
Firing angle of the rocket was 60 deg. 

Present at the launching were mem- 
bers of the special rocket committee of 
the Jap, in Council of Science and the 
U. S- Embassy air attache. A scries 
of rocket tests will take place tliis 
winter to trv out a Kappa 128 JT 
rocket with an automatic radio trans- 
mitter and a two-stage rocket with a 
booster to attain 31 mi. altitude. 

North Americau Gels 
Titanium Research Award 

North .American Aviation has re- 
ceived a tlirce-ycac. S2.2 million USAF 
contract for research on new titanium 
allays suitable for supersonic aircraft 
and missiles. The company will evalu- 
ate the cluracfcristics of three or four 
alloys and later make comprehensive 
testings on tlic one alloy selected. 


Dallas— Helicopter development is in 
a "state of doldrums" because both 
users and inaiiufacturcts have been ap- 
plying the fixed wing approach to 
design and operations. Brig. Cen. Oitl 
I. Hutton told the Western T'oram 
of the .American Helicopter Societv 
here last week. 

"It is a truism that fixed wing ton- 
mile costs were reduced to manageable 
proportions by making drastic increases 
in the size of the aircraft .md doubling 
or tripling their operation speeds." lie 
said. "The attempt to follow in this 
direction has led to some pretty costly 
experiments in helicopters. 

"'nicsc two factors— costs and speed 
limitations— .ippc.ir to me to millify the 
fixed wing appro.ic!i for helicopter de- 
signs and operations. Tlicy cast too 
much when we make them big. .iiid 
at the prc.scnt time ive cannot make 
them much faster." 

•A helicopter designed with emphasis 
upon upfiimnn size as regards initial 
costs, economical operation and low- 
cost of maintenance ssnuld narrow 
dosvn to tlic one-ton or ton-and-a-half 
field, compromising between cost and 
economy. Gen. Hutton opined. 

The manufacturers have been con- 
centrating upon the "somewhat dubi- 
ous" future of the movement of 
people, Hutton stated, building heavy 
fuselages for passenger comp.irtnicnts 
and making many studies on economies 
of helicopter feeder lines, taxi services 
and shuttles, in addition to svhat Hut- 
ton called "comparatively long hauls of 
iO mi. and over." 

He told the audience of a transpor- 
tation exercise he had made, without 
official .sanction, reversing completely 
many of the studies lie had seen. He 
not onlv ignored accepted patametets 
but chose an entirely new area so that 
the p:itametcrs would not apply- It 
applied to movement of supplies in 
that part of the eomlxit zone forward 
of .Army supply points. 

Currently, he s,iid. this cargo trans- 
port is handled in a standard infantry 
disision bv 2.553 vehicles rated at 
2i-ton capacitv or less, representing a 
tremendous effort in csen' division and 
using several thousand people in the 
division concerned vvitli operation and 
maintenance of surface transport. 

Hutton stated that supply transport 
of a division in combat in its main 
aspect is the reverse of what a profes- 
sional transportation man would con- 
sider a reason.ible ,md ordetlv busi- 
nesv— fonvjtd of the supplv point the 
problem Is .is miicli one of distribution 
as of transport. The system is .in 


upside-down funnel with supplies en- 
tctiiig tlie top in a concentrated flow 
and diffusing all across the bottom. 

Trucks sent back to the supply point 
arc hand-loaded. They return to the 
division area, ate unloaded at a dis- 
tribution point for sorting. TTien sup- 
plies are again hand-loaded and taken 
to the regimental combat tcini supply 
point, unloaded, sorted, loaded onto 
trucks and moved forward to be un- 
loaded at least once mote. 

T he supplies have been broken down 
to bulk and weight that can be lifted 
onto and off the truck by one or two 
men. This. Hutton, feels is signqifieant 
because it indicates that it makes little 
difference whether the supplies arrisc 
in onc-lialf ton, one-ton or 2i-ton lots, 
so long as they arrive when needed. 

T lie ch.iracteristics of supnly distribu- 
tion and transport, listed Isy Hrtttoii: 
higii labor costs because of successive 
manhandling of cargo; comp-irativcly 
short cargo hauls, certainly under 50 
mi. and probably under 23 mi.; absence 
of Urge indivisible loads and widespread 
distribution points, much of these 
cross-country across difficult and in- 
acessiblc terrain. He calls these cliarac- 
teristics tailored for helicopter opera- 
tions. "AA'e would nut need huge 
helicopters because the distribution of 
loads does not involve grcit tonnages 
at each distribution point and because 
there arc no large indiv isible tonnages," 

In connectiim with the size problem, 
Hutton mentioned an incident in 
Korea which he said everyone in the 
helicopter business should consider 
seriously. .A U. S. infantry battalion 
on the line had its supplies carried up 
the mountains on -A-frames on the 
backs of -fOO Korean Senicc Corjis 
laborers. Upon one occasion the labor- 
ers were taken away and two Bell H-I3s 
did the work. 

Tlie helicopter has the same speed 
advantage over working trucks as the 
airliner over passenger trains, he stated, 
and just as the airliner cimiot carry as 
many passengers on one trip as a train, 
the helicopter need not attempt to 
match the ton-capacity of the truck. 
Its speed differential allows it to do the 
work of several trucks while carrying 
smaller individual loads. 

He recommended that in the field of 
cargo carrying, the lead of those com- 
mercial operators conducting successful 
operations should be followed with 
more attention tlian has lx;en done in 
the past, and less atteiitnm should be 
paid to tlie scheduled operations of the 
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Northrop's Supersonic Trainer 

2 deg. aiihedial (AW Ocl- 1, p. 29). Rcit seal is Iiiglict thjn*fronl. Wiiig is lo« aspect raHo of 3-f^. thickness. ^ * 


USAF Needs Direct Ground-Air 
Radio Communications to 7,500 Mi. 


By Pliilip J. Klasti 

Utica, N. Y.— A teclinological break- 
thiougb in gruuiid-air comniunicatians 
techniques is badlv needed to gisc the 
Air Force reliable, direct radio coni- 
immications to its aircraft at distances 
up to 7,500 mi. 

This challenge to the avionics indus- 
trv conies from Lt. Gcii. Joseph Smith, 
commander of the Military .Air Trans- 
port Service, in a paper gii cn here dur- 
ing the second annual Siinposiuiii on 
.Aeronautical Coiiiinuiiieatioiis. Smith’s 
[lapcr was dclii ered by Col. I'orrcst \N'. 
Donkin, deputy commander of USAF’s 
Airwai'S ana Air Comniimicatioiis Serv- 
ice (A.ACS). who appended some of his 

Deficiencies in giound-air communi- 
cations have so handicapped oceanic air 
traffic control in the heavily traveled 
North Atlantic. Donkin said, that "I 
am amazed that there hasn’t been a 
'Painted Dcscrl’ type accident." 

To demonstrate the pressing iicx'd for 
immediate and direct radio contact be- 
tween Strategic Air Command control 
centers and SAC bombers. Donkin 
pointed out that if the iiitcniational 
situation became particularly edgy, jet 
bombers might be deployed aloft in 
strike position. 

"It must be possible to trigger these 
bombers into action in a matter of sec- 
onds. if neccssari’.'' Donkin warned. 


To prevent unnecessary repeat strikes 
against the same tatget. SAC needs to 
get a fast report on the effectiiencss of 
its initial sorKc. If tiie eiiemi’ capitu- 
lates. prompt action is needed to call 
off further strikes. SAC also needs di- 
rect global communications to permit it 
to set up refueling rendezs nus on short 
notice. 

Although the present S500 million 
global USAF communication system is 
comparable to the best conimcreial sys- 
tems. Donkin said, there ate too many 
links in the cliaiii, Ic-.idiiig to delays or 
]iossibk failure. 

Coded Communication 

SAC is willing to accept a coded 
transmission for its direct 7.500-mi. 
eommunication requirement. Such 
transmissions might consist of only a 
few coded numbers and letters which 
svould be sent in a brief high-cncrgi- 
burst, though these tran.snhssions would 
be infrequent. 

However, the system must work 
without fail in thc Auror.il belt, Don- 
kin cautioned the symposium. 

Research in high frequency peak- 
pulse, single sideband. Ullh' extended 
(bcvnnd-thc-horizon) range and meteor- 
burst techniques show some progress. 
Donkin said, but added that no one 
knows for sure whether any of these 
will meet current USAl' needs. "If any- 
one has a rev olutionary approach which 


warrants development. General Smith 
would be personally interested in help- 
ing to arrange for a sound development 
contract,'' Donkin said. 

MATS Needs 

M.ATS direct gtound-aii communica- 
tions needs for its own operations are 
not quite as tough as those of SAC. 
MATS « ill settle for coded communica- 
tion at distances up to J.OOO mi., with 
voice requited only up to 1.000 mi. Tlic 
voice communications can be coni- 
ptcssed-bils of speech chopped out- 
providing the result is still intelligible, 
Donkin said. 

Optimum flight path techniques, as 
pressure pattern flying, have enabled 
•MATS to achieve a 10% gain in air- 
craft utilization. However, this tech- 
nique requires direct ground-ait com- 
niunic.ition with all cn route aircraft to 
obbiiii accurate pressure and wind data. 
Such direct communications ate not 
now possible. 

Present oceanic traffic control ptob- 
itins stem from a lack of positive 
ground-air and point-to-point communi- 
cations coupled with lack of a naviga- 
tion system suitable for giving an exact 
position fix. The problem will become 
more .serious as the airlines and MATS 
svyitcb to turboprops and jets. Donkin 

Air Force need for direct long-dis- 
tance ground-air communications has 
become so pressing that it can not be 
siitisficd any longer with conventional 
and small-increment improvements. 
"Tlic jet age urgently calls for some 
levoliitionarv techniques," Donkin con- 
cluded. 
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In December 1907, the "Great White Fleet!' consisting of sixteen fully 
armed battleships, set sail from Hampton Roads, Virginia. Its purpose; to 
queil the tension that was mounting in the Far East by creating visible 
evidence of United States power. This was Teddy Roosevelt's “big Hick'.’ 
Today, we are not without the need for a big stick of our own; 
and Rheem, as a major producer of quality government products, is proud 
of its contribution to the filling of this vital need. Vbu can rely on 
Rheem foe quality, for low per-unit cost, and for on-time delivery. 

The record speaks for itself ...and eloquently. 

Rheem's Government Products facilities are presently in quality 
development and production on air frames, missile and jet engine 
components, airborne ordnance, electronics and ordnance materiel. 


GOVERNMENT PRODUCTS DIVISION 


"Speak softly 

and carry a big stick” 

Theodore Roosevelt 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company • government products division 

DOWNEY, CALIP. • SAN PABLO, CALIF. • WASHINGTON. D.C. • PHILADELPHIA, PA. ■ BURLINGTON, N.J. 
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STUDIES 
DESIGN 
PROCUREMENT 
CONSTRUCTION 


DEVELOPMENT and 
RESEARCH FACILITIES 
for AIRCRAFT 
and MISSILES 
by 


E3M0 


for Airframe, Propulsion, 

Guidance and Navigation . . . 

Nuclear Facilities 

Rocket and Missile Installations 

Air Blast and Wind Tunnel Facilities 

Altitude and Environmental Chambers 

Engine Test Cells 

Jet Engine Maintenance and Overhaul Facilities 

High Energy Fuel Plants 

Complete Electronic Instrumentation 


HE RALPH M. PARSONS COMPANY 
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French Etendard IV Light Fighter 

KtcncLird I\', Marcs! Dassault's light tactical fighter in first inflight photo (topi, is capable of takeoR and landing in I.SOO ft. Powered 
by Snecnia .^tiar IC tvrtsogct engine of S.OOO lb. thrust, it is reported to attain Mach I above 2!.(K)U ft. It weighs six tons, lighter by a 
bni than Dassault’s Mystere I\'. Etendard I\' is a redcsignation of Hie Mystcre 2-f i.W' July tO, p. 25). Use of low pressure tires 
(5U psi.) enables the Etendard IN' to land on grass fields. I'ail view (lower left) shows tail chute housing and all fiving tail, 'laxiing 
(lower right) with tail chute extended. Etendard IV shows droogied W'ing leading edge. Intake housing is provided for 20 mm. cannon. 
I'he airpliine has down about 50 hr. 



News Digest 


BeccI) .Aircraft Corp. delivered on 
schedule last of more than 500 Beech- 
built T-54.A Mentor tMiiiers to US.Ab'. 
NVitli phase-nut of 40-monlli T-54A 
progr.ini Beech will continue prodnetion 
of T-54B. Niiiy setsion. throiigli 
October 1957. 

Hawker fJnnter T Mk. 7 tsvo-scat air- 
craft were ordered by Rosal Netherlands 
Air Force. Order for ten, first from 
overseas, is expected to be .supplemented 
bs another Dutch order for ten. 

Lockheed C-150A Hercules com- 
pleted initial phase of emplovincnt and 
siiitabilitv testing by project team from 
the .Air f'‘orcc Operational Test center. 
Eglin .Air Force Base. Fla. Tests will 
begin soon of C-!50A's abilitv to land 
and take off on sliort, unimproved fields. 


Fifth production contract, svhicli 
amounts to mote than SlOfl million, 
has been awarded to Lockheed .Air- 
craft's Georgia Division for production 
of C-150. 

.Air-Fouga is nov company formed 
by five I'tcncb aviation compiiiiics to 
^loit the Fouga maimfacturing svorks. 
The companies, Breguct. Dassault, 
Moraiie-Saulnier, Sud-Est .Aviation and 
Ouest-.Aviation. provided for capitiliz.)- 
tioii of 75 million francs. 

Garrett Corp. declared a 5% stock 
dii idend payable Nov. 5 to stockholders 
of record Oct. 12. Dividend will 
amount to one share for each 20 shares 
held. Garrett reported peak sales of 
S158 million for the fiscal sear ended 
June 50. Net earnings of S-1.8 million, 
compared with $5.7 million for presions 
year, amounted to net profit of S5.15 .i 
•sliare conipared ivith $4.10 for previous 


Jet Engines for KB*50 

Has'es Aircraft Corp.. Birmiugham, 
Ala., will install tw'n auxiliarv General 
Electric (47.25 turbojet engines on a 
single Boeing KH-50 tanker in hopes of 
finding some way to save the piston- 
eugined aircraft from an early obsoles- 

NN orkirig under an Air Force contract. 
Hayes will |>od one of the fi.OOO.Ib.- 
thnist engines under each wing. The 
engines. Hascs sass, should give the now. 
obwlescing prube-and-droguc tanker 
enough additional speed and altitude to 
operate with current US.AF fighters and 
lighter bombers. 

Tlic company already hay been 
awarded an Air Force contract to cons'crt 
cons'cntinnal B.50 bombers into the 
KB-SO three-point refueling tinkers 
(ANN' ATarch 5. p. 62). 
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AIR TRANSPORT 



Jet-Age Role Assigned to Douglas DC-7 


Airlines, which bought DC-T as interim aircraft, 
say perforinance. appeal extend life ex]>eclancy. 


By L. L, Dot) 

Washington-Tlif DC-7, lost of tlic 
iimimcrcial |)istoii-ciiginc iiircr.ift to be 
built by Douglas, will continue to ploy 
.1 |)roniinciit mlc in air troiisporhitioii 
.iftcr the adsent of the jet age. 

Ill November 19i5, the DC-7s arc no 
longer looked upon by its opciotors as 
sinipb mterim aiicroft designed to 
bridge the gap between 1956 and tlic 
vear the turboprop and turbojet trans- 
ports begin to ap|>car in qiiantits' in 
I960. After that, the DC-7s will con- 
tinue u.scful service on both long and 
medium-range routes. Hie reason: rcla- 
tivch-low oiscrational costs. 

Jet Age Role 

A number of the aircraft's pcrfnrm- 
imcc characteristics, particularly its 
.speed and range, arc giving airlines their 
fiist simple of the problems and benefits 
that will accom|xiii) the operation of 
tnrbinc-powcred fleets. 

Characteristics that will help insure 
the DC-7 a long life inthidc: 

• Passenger appeal has been so wide- 
spread that the airplane enjoss a higher 
load factor than that of most aimpcting 

• Maintenance problems that initiallv 
marred its operating records have been 
•solved to give the DC-" series a high 
rfficiency rating. 

• Operating costs, \shicb once would 
Iiin c been prohibitiv e, have been iargclv 
nff.set bv good aircraft utilization and 
high load factors. 

'Ihc DC-7 already has given airlines 
their first real experience with the high 


operating costs that must be accepted 
it the public’s a|)pctitc for speed and 
luxury is to be satisfied. Its o|>cration 
|)oints up the fact that bigli lo.id factors 
and aircraft utilization have become 
more essential than ever and will he 
required to an even greater degree in 
jet-transport Ojveraticms. 

The nC-7, however, iv paving its 
wav. and the airlines e.xpcct it to rcbiin 
its passenget appeal even while com- 
peting with the more spcctacuUir jet 
models. I'i. Ravmond, Douglas vice 
president and director of engineering, 
admits that tnrbinc-powcrcd planes will 
be more conifortabie. obviously faster 
and perhaps more efficient in many 
lespeets. However, he adds; 

'These airplanes will not replace the 
DC-7s. Tliev will be supplementary, 
.Old the two lv))cs will operate side bv' 
side over a period of vears." 

Sales Volume 

Current wlcs records of the DC-7 
best testifv to the seture future of the 
aiqilanc. To date, sales amount to 
‘s677.0-ts.649 for 216 DC-7s and DC- 
7Bs. and 116 DC-7Cs. The airlines 
thus f.ir li.ive made a I.irgcr investment 
in the DC-7 scries than in ain previous 
Dongla.s model, and the IraAlug of 
DC-7 orders stands highest in the 
company's history. 

The dollar value of these sales docs 
not include spates or possible modifica- 
tion of future aircraft. .And prices arc 
lint likcb to creep downward. Ilie 
DC-7 cost S1.640.0s0 in I9S3. Two 
years later, the DC-7B bad passed the 
S2 million mark. 

The DC-6, priced at SsS7.000 in 


1946, climbed to S874.000 by 19s‘i. 

Sjiccd and range arc the factors that 
have attracted the airlines to the DC-7. 
Aecording to C. R. Speers, American's 
senior vice presiilcnt for v.ilcs. the air- 
])lane offers two niiijot selling benefits 
—it cliininatcs umiectvsaty stops on 
long-range tri|is, which the public 
doesn't like, and enables .American to 
])hig speed, which the public docs like. 
I'hc airline bills the DC-7 as the 
'■world’.s fastc.st airliner," 

High Lead Factor 

Operators sav the rclathelv high 
operating costs of the DC-7 arc offset 
liv the same factors that create the 
costs— speed and range. Range, thee 
say, allow^ an optimum cconomie o]> 

operations that costs deerease as flight 

The high speed, Ihcv add. permits 
the production of scat-miles at a faster 
rate than anv other airplane. .As a 
corollary, its speed, because of its pas- 
senger appeal and competitive advan- 
tages, produces a higher load factor than 
other transports, 'ihese principles de- 
mand high aircraft utilization for their 
successful application. They undoiibf- 
edh will support turboprop and turbo- 
jet operations. 

United .Air Lines temrts enrrent di- 
rect opciathig costs of 1.9 cents per 
available scat-mile for the DC-7 with a 
5S-scat configuration. I'his comparts 
with a 1.39 cents cost for DC-6 type 
equipment. United classifies their DC- 
7 fliglits as "Red Carpet Service," and 
assigns none of these aircraft to coach 
operation. The airline has 26 DC-7s 
III service and 30 on order for a total 
investment of S109 million. 

Direct operating expense of tlic 69- 
passenger DC-7s operated by Delta 
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Airlines is also 1,9 cents, with a com- 
parable 1.7 cents cost for the DC-6. 
Diirmg the past year. Delta’s DC-7 
produced 3674 of the company’s total 
available- scat-miles, the highest percent 
of DC-7 service operated by any air- 

Direct flight costs per total hours 
for domestic operations of the DC-7 bv 
all airlines as of Dec. 31 av eraged 5408. 
with United and Delta showing lows 
of 5589 and 8387 respectively. Kastem 
Airlines, using only the DC-7B in the 
DC-7 class, reported direct flight costs 
per total hours of 5451. with Pan 
American World zVirways’ costs amount- 
ing to 5419 for international operations 
of the DC-7B. 

Cost Comparisons 

,As coin|arisons. Northwest Airlines' 
costs of the Boeing 377 amounted to 
5442. Avenigc DC-6B cost was 5233. 
Ihc DC-6 averaged 5266 and the DC-4 
expense was 5148. Direct flight costs 
pet total hours in the same period for 
Capita! Airlines’ Viscount was 5203. 

'Hie DC-7s and Eastern’s DC-7Bs 
arc currently operated as both first-class 
and coach flights. But fe-w airlines 
ptophesize the eventual relegation of 
the DC-7 to a wholly tourist role once 
it i.s faced with jet transport compe- 
tition. 

An official of Pan American has sug- 
gested that liigh costs of operation could 
feasibly divert the turbojets to coach 
sen icc leaving the longer-range DC-7C 
to handle a share of the first-class 
traffic. Higli density seating, he said, 
may be required to produce sufficient 
ton-miles in order to insure a margin 
of profit at a time when transitional 
expenses arc at a peak. 

Tourist/ First-Clast 

This may be the reason behind Pan 
American's decision to schedule both 
the DC-7Cs and DC-7Bs as either 
tourist flights or combination tourist/ 
first-class. The DC-7C tourist configu- 
ration is designed with 74 seats. In the 
Atlantic Division; 12 scats are reserved 
for first-class passage and 54 scats are 
allotted to tourist travel. In the Pacific 
Division, the combinaKon seating ar- 
rangement is 22 first-class. 36 tourist. 

The DC-7B is designed to hold 72 
tourist scats or a combination of 12 
first-class and 49 tourist-class. All DC- 
7Bs are assigned to the Atlantic Divi- 
sion. The airline plans a high densih' 
seating of 104 wssengers when, and if, 
its proposed tnird-class fares are ap- 
proved by the International Air Traffic 
Assn. lAW June 4. p. 40). 

C. R. Speers believes that air coach 
traffic will grow more rapidly in the 
years ahead than first-cla.ss business, 
and .American’s DC-7 Royal Coachman 
is designed to capture that market. 
Thus, the DC-7 is serving a dual pur- 
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pose for American: it provides the all- 
around lu.xury incorporated in the DC-7 
which will strengthen the company’s 
participation in the first-class inarket 
and yet will hire the ever-growing tour- 
ist-class inarket through speed and non- 

Coach Appeal 

Eastern also employs the DC-7B as 
a means of attracting more first-class 
trade. Eastern's load factor on its 
first-class Golden h'alcon for the quarter 
ending June 30. an off-season jKriod 
for the airline, was "17. , DC-'B coach 
load factor was 737?. Load factor for 
Eastern’s domestic system for all types 
of service was 64%. 

American’s DC-7 coach load factor 
for the same period vvas 83%. while 
the load factor for the regular DC-7 


service was 73%. The pattern is gen- 
crallv tlic same throughout the indus- 
try. National, for example, reported a 
747 ? load factor for DC-7 regular serv- 
ice. 817f for coach and 71% for all 
service at the end of the )imc quarter. 
National's coach traffic on all equip- 
ment amounts to 60% of all its pas- 
senger business. 

.American’s introduction of the Lock- 
heed Electra is not expected to cause 
anv adjustment in projected DC-7 
seliediilcs. 'Hit Electra Is earmarked 
for short and medium-range operations 
and, once in full operation, will replace 
the Convair 240s. 

Eastern, on the other hand, will add 
a fleet of 20 Convair 440s to its .system 
when deliveries begin shortly after the 
first of the year, llie Martin 404s will 
be moved gradually into the Colonial 


AMERICAN AIRLINES OC-7 in bay at Overhaul & Supply Depot. Tulsa. 




Divibion to replace DC- 5s and DC-ds. 

liastcrii estimates that its ovcr.ill 
5170 iniltioii rc-cquipiiicnt prognim will 
increase asailablc seat-miles from the 
six billion anmialK for 1955 to 10 bil- 
lion in 1958. wlicii all 60 DC-7Bs on 
order n il! Ii.nc been delis eted. A total 
of 20 DC-7I5S is schcdriled for opera- 
tion this month, and an additional 10 
Soper Constellations «ill he added to 
the fleet between now and Dee. 12. 
OC-7Cs for Domestic Runs 

Br,rntff .Airnays will be the first to 
operate the DC-7C dcmicstiCTlly «hen 
sersicc begins Oct. 20. The airline 
held off purchasing citlicr the DC-7 or 
DC-7B because it did not consider the 
aircraft adequate rcpiaccnicnts for the 
modified DC-6 fleet. 

Because tjf its economics on long- 
range routes and its ability to serse all 
airports on the Braniff system, the 
DC-7C is categorized by the airline as 
.1 "backhonc workhorse" that s'ill pro- 
side yeoman sersice well into the )ct age 
and still bolster Braniff’s competitive 
position in lire luxury market for the 

A total of 25 DC-7Cs ha\e been 
ordered bs' Pan Anicriean. As of Sept- 
14. 14 had been delivered, with six 
assigned to the Atbntic Division, 
seven to the Pacific Disision and one 
in mridilicatioii. 'I'hc range of the air- 
plane was increased over that of the 
DC-7B by enlarging the wing area and 
mosing engines fisc ft. frirtlicr from 
the fuselage to increase fuel capacits' 
from 6.400 gal. to 7.S60 gal. 

Braniff. which has iitJcred sesen 
DC-7s, has designed its fleet to accom- 
modate 45 coach and 28 first-class 
passengers. 'Hie airline plans to in- 
augurate Liitin American DC-7C scr\- 
icc early in 1957. 

Utilization Average 

The DC-7s hare proved tliemsclvcs 
ntilizjiion-nisc. It is surpassed only 
by the Constellation 1049 coach sers- 
ice sshicli sliosss 12.26 rociuic limits 
per d.iy per aircnitt. On regular scn-- 
icc, average utilization of the DC-7 for 
the industry is 9.36 hours in icgiikit 
.service, 9.50 hours hi coach .service, 
'llie DC-7B averages 10.59 hours for 


regular scn ice. 10 hours for coach. By- 
contrast, the DC-6B utilization is 8.44 
hours- 'f'lic ConstelLition 749 is tun- 
ning 8.50 hours, the Viscount, 7.12 

Maintenance problems of the DC-7 
series have steadily tleercased since 
the airplane was first introduced. How- 
ever. tile aircraft has only rcteiitly at- 
tained the level of reliability opcralore 

William Littlewoocl. American's 
vice president of equipment research, 
who has been as elo.se to the airline's 
equipment program as any company 
official, has turned his attention to 
newer equipment, satisfied that the 
DC-7 is now performing satisfactorily. 
Early Maintenance Problems 

Early-day problems with turbine fail- 
ures. penetration of the flight hood bv 
siiedding turbine blades and nozzle box 
tracks which plagued initial operations 
are all but eliminated. 

Overhaul period for tlic Curtiss- 
Wnght R-3350 turbo-compound en- 
gines is generally between 1.000 and 

1.200 hours. United Air Lines has set 
tlic DC-7 airframe overhaul period at 

2.200 liouts. Delta, using the block svs- 
tem of maintenance on airframes, lias 
set 12.000 hours as the maximunr time 
limit for anv part. 

Unscheduled removals of turbines bv 
United once ran six pet 1,000 engine 


.American Airlines has designed a 
radical new interior fur its l.ockliccd 
Klectras which marks a departure from 
conventional seating arrangcinents for 
U.S, airlines. 

'Hie new design divides the Mlcctra'a 
interior into seven eompiirtnicnts and 
makes use of fixed seating to give tlic 
interior an informal atmosphere and. 

.Aiiieiican's decision to use tliis con- 
figuration is a major departure Ftmn the 
usual airline appronci! to pa.vscngct seat- 
ing. Tlic extensive use of fixed seating 
(there will be relatively few reclining 
scats) appears to be based on Amcri- 


houts, or roughly the equivalent of one 
re|)laccmcnt to cverv two-and-cmc-half 
coast-to-coast round-trips. By modifying 
the turbines, the unsehednled removin 
rate has dropped as low ns .2 per 1,000 
engine Ivours. and an even further im- 
provement is forecast by the airline. 
Mechanical Delays 

Delta's DC-7s ate currently flying an 
average of 85 to 95 bouts per mechan- 
ical delay, witli engines accounting for 
45-55 /I of the delays, 'lire airline now- 
operates a fleet of I'l DC-7s represent- 
ing an investment of approximatclv 525 
million which includes spares. The first 
of an additional 10 on order will be de- 
livered in June 1957. and the airline 
expects to receive about one pet month 
thcreaftcr. 

Dclta advertises the DC-7 as the 
Golden Crown fleet and promotes its 
metlianical gromidcooling system, 
speed and interior. National’s fleet of 
four DC-7s are used .is "lead equip- 

Ihe airline has four DC-”B.s on order 
wiiieli will he delivered in the summer 
of 1957, 

-Airlines, in addition to Braniff, not 
operating DC-7s currently but which 
have the airplanes on order, arc Conti- 
nental -Ait Lines with five DC-7Bs to be 
delivered in 1957. and Northwest Air- 
lines vvitli 14 DC-7Cs scheduled for de- 
livery in 1957 and 1938, 


can's intention to ii.se tlic airplane in 
sluirt-h.iul inatkch where passengets 
won't be on a flight long enough to tc- 
quiic a rccliiimg .scat. 

|).isscngcrs traveling in groups to sit to- 
gether ill a separate scetinn. 

The design centers around a series of 
three eomp.irtmcnts. each containing 
14 .scats. The seats .ire fixed, and two 
of Ihciii ate separated bv a table and 
lamp. Overhead tacks liave been moved 
to the rear of the compartments, and 
lights, air outlets and signal buttons 
have been set into the cabin walls. 

Along witli tlic three infomial com- 
paitineiils, are two sections with the 


American Selects Electra Interior 



ELECTRA interior designed for American Airlines features iiifotiiial seating groups "living rouiii" style, increased capacity. 
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Lockheed 1649A Makes First Flight 

laickliccd'.s sixth version of the Super Constelbtioii, tlic 1649.A, made its first flight last week at Burbank, Calif. Tlie airplane, here being 
tested for weights and balances, was flown 50 min. Hie 1649,\ has a wing span of 150 ft.. 27 ft. longer and 200 sq. ft. larger than previous 
models, and engines mounted farther from fuselage, propeller size increased to 16 ft. Six munths of flight tests arc ahead. 


usual tvvo-abre.ist reclining srats. A sec- 
tion Ilf cluh-typc sets, seating six. vsill 
be next to the buffet area, and there 
will be a lounge in the t.iil section that 
will seat fisc. 'I’his gives the Electra a 
76-pa5stiiger capacity. 

.Ainerictm plans to put its Klectras 
into service in airly 1959, The new 
seating plan will mean a tlitcc-monfh 
dclav in original delivcrv dates, and 
Eastern Ait Lines will now get the first 
Electra. 

Certificalion Proposed 
For NWA Tokyo Route 

Washington— Permanent certification 
of Northwest Airlines’ temporaty 
Scattlc-Tokyo route authority has been 
recommended by Cis’il Aeronautics 
Board Examiucr Edward T. Stodola. 

Stodola also advised tlic CAB to make 
its decision on Nortliwcst's route con- 
ciitrcnfly with decisions on Pan Ameri- 
can W'orld Airwviys' transpacific appliai- 
tiems so that the competitive pattern in 
the Pacific can be teviewed on an ovet- 
all. long-term basis. 

Favoring permanency for North- 
west’s Portland - Seattle • Anchorage- 
Tokyo route, the examiner said tlic ait- 
liiie has done a good job of dciclopiiig 
the route and that operating results liav c 
shown recent imptovenicnf. 

Observing that President Eisenhower 
decided against making Northwest’s 
route permanent in 1955 because the 
carrier still required subsidy aid. the 
examiner said that Northwest lias been 
off subsidy since Jan. 1. 1955, and now 
meets the President's conditions fat 
pcnnaiicncy, 

Stodola also noted that government 
policy favors competition between tw-o 
strong airlines across the Pacific and 
said that permanent certification would 
help Nortliwest maintain its competitive 
position in the growing transpacific 
m.irket. 

Northwest’s latest bid for permanent 
certification was launched last spring 
after the President asked for fresh 
advice from the Board on tlic t|uestion 
of Pan American's ponding a|)plication 


to operate over Nortliwcst’s Great 
Circle routing to Tokvo. While con- 
sidering the Pan .Ameriejii application, 
the CAB slatted a parallel ease for 
Nortliwcst's contc. 

Pan .Aiiicric.iii asked the Board to 
consider its application for permanency 
of its Central Pacific route to Tokyo 
along witli the Northwest Case. 

The airline argued that the .Aslibackcr 
doctrine requited the C-AB to consider 
both applications at the same time be- 
cause they are mutually exclusiv e. 

Examiner Stodnia said the Board was 
right in excluding the Pan American 
application under the .Aslibackcr doc- 
trine. He found that granting of the 
Northwest application doesn't actually 
foreclo.se the granting of Pan -Aineri- 
caiTs application citlict now nr later. 

Since the decision made in the North- 
west case will effect long-range .Anicti- 
can policy on ait routes to Tokyo, 
Stodola recommended that the Board 
consider its decision in that case at the 
same time that it reviews Pan Ameri- 
can’s application for the Great Circle 
route in another ease so that continued 
service to Tokyo by two U-S. carriers 
can be assured in the future. 

Family-Fare Pattern 
Extended by Airlines 

\A’ashington-A new pattern of fam- 
ily-fare sclicdiilcvs will go into effect 
this week with Indf tlic domestic air- 
lines moving their weekly sclicdulcs 
back by 12 Kr. 

During tlic |)ast year, the carriers 
have been shifting from the usual Tiies- 
day-W'cdnesday-Tliutsday schedule for 
family fiitcs, and now 11 of them arc 
making the familv fare effective from 
noon Klonday to noon lliiirsday . 

Using the new schedule are .Ameri- 
can Airlines. .Allegheny .Aitlincs. Bon- 
anza Air Lines. Capital .Airlines, Con- 
tinental .Ait Lines, Mohawk .Airlines. 
North Central .Airlines, Southwest .Air- 
ways, Trans World .Aitlincs, United .Air 
Lines and Western .Air Lines. 

Retaining the Tiiesday-Tliursday 
schedule are Braniff Ainvays, Central 


Airlines, Canadian Pacific .Air Lines. 
Delta .Air Lines, E;istcni .Air Lines, 
I'ronticr Airlines, Lake Centr.i! -Airlines. 
National .Airlines, Northeast .Airlines. 
Ozatk .Air Lines. Piedmont .Airlines. 
Smithcrii Aitways. I'nnis Canada -Air 
Lines, I'tans-Tcxas .Airways and West 
Coast .Airlines. 

Ijst month, Northwest Airlines at- 
tempted to expand its family fare plan 
to cover evetv dav of the week, and 
Capital proposed to make the plan ef- 
fective on Saturday as well as tfic mid- 
week period. Both proposals were sus- 
pended by C.AB For investigation. 

Faulty SwilchesBlamod 
In Viscount Crash 

M’ashinfton— Kaulti' propeller control 
switches were blamed bv the Civil .Aero- 
iiaiitics Board for the Eebmary crash of 
a Capital .Airlines A'iscoiint at Chi«i|o. 

llic A'iscount crashed while landing 
at Afidwav .Airport. None of tlic pas- 
sengers or crew wecc seriously injured, 
hut the aircraft suffered major damage. 

lire accident occurred during final 
approach when the aircraft was over the 
airport boundary. AAlicn it was 25 to 
30 ft. from the ground, the A’iscount 
descended suddcniv and hit the ground 
400 ft. sliorl of the timwav threshold. 
As if traveled down the runway, the air- 
craft’s landing geir retracted, and it 
then skidded 1.626 ft. 

The C.AB found that the failure of 
at least two landing gear-actuated 
switches allowed propeller pitcli stops 
to he withdrawn, thus allowing the 
propellers to move below 21 degrees 
pitch and into the fine pitch range. 

When the copilot saw the 17 degtee 
pitch warning liglits come on. he ad- 
vanced all throttles quickly. 'Hiis ac- 
tion caused the propeller govemot con- 
trol to move the propeller blades to 
four degree pitcli, creating both pro- 
peller drag and loss of wing lift. 

Capital lias established inspection 
procedures and modified its cockpit 
warning system to prevent further trou- 
ble. fletmctically sealed switches arc 
on order to replace present switches. 
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Four times 

the population of 

London and New York 


A Good Sign to Fly to 


The world’s two most populous cities would have to become more 
than four times larger to accommodate all the passengers (hat flew 
the world’s scheduled airlines last year. There were 70,000,000 of 
them — some 20% more than flew in 1954, And the number of airline 
customers is expected to grow to 85,000,000 in 1956. 

As passengers and load factors increase, so does the need for new 
and belter aircraft — serviced by new and better petroleum products. 
Esso Marketers provide the growing aviation industry with highest 
quality fuels and lubricants, perfected by 50 years of Esso research. 


WORLD'S tNTERNATK 


USE ESSO 


lATION PRODUCTS 



Employment Agency Specializes 
In Jobs for Pilots, Mechanics 


By Glciin Garrison 

Tetctboro, N. J.-An airline pilot 
and educational psychologist, rumiiiig 
ju imusu.il employment service here 
and on the West Coast, have regis- 
tered 18,000 applicants for variett ot 
j..l)> in ati,ition. Pilots Emplouiicnt 
Agency, headquartered at ’Teterbotu 
.\irport and at Burbank, ii nou nr its 
tenth year of pUfing executive and air- 
line pilot^, supervisor mechanics, 
flight engineers, fliers seeking desk jobs 
in the industry, and an oec.isional radio 
ojicrator or stevvjidc.'s. 

Place 1,500 

Edward Binder, a Pan .American 
pilot and the eastern half of the part- 
nership. S.IVS about 1.500 airline people 
have been placed thrmigh PEA. '[he 
scheduled carriers account for about 
20''. of tlic .igcncv's business, accord- 
ing to Binder, with another 5% com- 
ing tluougli the supplemental carriers. 
PE.\ has handled Z0% of the airline 
pilots placed this vear. Binder savs, 

A recent major airline "leiteratioir' 
of a policy against discrimination in 
hiring pilots is good news to PE.A 
Binder viys. The jgenev has never 
practiced discrimination, according to 


Binder, and has registered Negroes as 
applicants for airline piloting jobs. The 
agency has never hecii .ible actuallv to 
pi, ice a Negro pilot with an airline, but 
welcomes the opportunity to do so 

The agency recently made news bv re- 
cruiting women pilots for a non-sclicd- 
uled airline. .As it turned out. two 
wunicii arc flung for the supplemental 
and three mote arc in the process of 
being hired. 

i he western PE.A partner is Norman 
Berdan, a doctor of educ.itiun and 
former Navi pilot. The present owner- 
ship took over In 1950 from the 
agency's founder, another P.iii .Ameri- 
can pilot who ran the huMiiCsS from 
his Inline in New [crsci. Berdan plans 
the psychological testing given .ippli- 
cants .iiid the follow up ..vstem 
wlierebv data is being built up on how 
the PE.A-placed wntlrci' get along in 
their jobs. The a|cncy believes this 
plan ultimately wiTi provide valuable 
material for the general fleld of avia- 
tion psychology . Immediately, it helps 
PE.A to work out the tests best suited 
to determine an applicant's fitness for 
a spc-cific job, 

I'lxecutive flying is the ageiicv's big- 
gest field, and Binder claims PE.A is 


now placing the pctsplc who man Sfl% 
of the nation's business fleet. I his in- 
cludes not only pitots and copilots, but 
administrative petsoimel who direct 
aircraft operalions for corponitioiis who 
use the pUncs. This year, according to 
Binder, more than 1,000 applicants, 

including retired airline captains, will 
be plated in this exe-eutivc type of job. 

for airline piiols-pattitularly senior co- 
pilots— to move from ait carrier flying 
to the administrati'c type job wliicli 
'may offer more opportunity. 

Biit the ageiicv works closely with 
airlines who need additional Civil 

.Aeronautics .Admmistratioii rated per- 
sonnel. PE.A Studies airline route 
structures, traffic levels, equipment and 
likes to anticip.itc the carriers' needs. 
Binder s.ivs it isn’t imcommon for an 
airline to call PE.A and amHiunce a 
need for several hundred co-pilots, for 
example. Tlic agency’s IBNl equip- 
ment then goes to work looking 
through the personnel cards. 

PE.A also keeps up-to-date airline 

pilot seiiioritv lists .15 anotlier means 

of monitoring the jitluie situation. 
French Recruiting 

.Aiiioiig the less nui-iif-thc-iiiill jobs 
PE.A has handled w.is the well-pub- 
licized placement of pilots to serve 
with the Erciich during the 1955 fight- 
ing in liido-Cliin.1. 

I lie deal, handled bi PE.A for the 
State neparlmeiit. was secret for m.mv 


Manhattan Heliport in Business 

New A'ork Airways Sikorsky S-55 is handled in coutiiit oiwration at Manhattan's first coiiiiiicfcia! hchpoit, dedicated iccciitlv. The hdi- 
copleis now haul cargo and mail, will begin passenger opciation next month. Passenger and operations building is at left, 
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Ow a miUion oiWine Amirs of turbo-prop VUeouni experience mil be built into the Viceaunl SIO-SIO 

the new 400 mph turho-prop 

VISGOtJIVT 810-840 


Mffttvr vriiininfi Hpced.., 

tip to iOO miles an kuiir. 

biflf/fr vapaeitff.., 

up to 70 passengers. 

ffrvatvr vfunomp.., 

with the new Rolls-Rojice Dart 
R. Da. ? or R. Da. 8 turbo-prop engines. 

trorlti iridp pxpprienee.,, 

gained from over a million hours 
of Viscotint operations. 

ptiMseiiffpr preference... 

as proved btj Ike sensalional traffic 
records of the Viscount 700. 


These advantaj-es make the Viscount 810-840 the Ideal 
aircraft for medium-haul, high density routes- It will surpass 
even the Viscount 700 series a,s a money maker for pro- 
gressive airlines all over the world. The new Vickere Viscount 
810-840 will make its debut in service lor Continental 
Airlines in 1988. 

Behind the new Viscount 810-840 stands the great name of 
theVickeraGroup—inlemationally famous as makers of air- 
craft, ships, industrial machinery and precisian equipment. 

U. S. Repreecnlative: CArfstopher Clorksorii 


turbo-prop VICKERS 



poweneo by four rolls-royce dart enbines 



mmitlis until the ston broke and rc- 
porter^ and cainctameii descended on 
the airport. 

1'hc jgenet- also has placed test 
pilots with such inanuhictiircrs as Bel! 
and Martin, helicopter pilots, engineers 
with aviation b.ickgruunds. jobs- men 
a fixed base operator for an airport. 
current project is supplying pilots and 
supervisors (light personnel to the 
civilian contractor (Southern .-\irs\asM 
tor the .Armv's first civilian-operated 
helicopter school. Another assignment 
is finding ferry pilots to take B-26 
bombers from California to France and 
bring back Con\-air 2-(0s which have 


l>ccn replaced by 440 Metropolitans. 

•All in all. Binder says, the Jgcncs 
noss- has more than 1,000 aviation jobs 
svuiting for people to fill them. M’itli 
the current .lirline pinch for flight 
crc‘«-5, he foresees continued growth for 
Ills agency. 

Shortlines 


► .Airlines Clearing House handled in- 
terline transactions worth SiT.4?'3.027 
during .August for a 14% increase over 
•August 19S5. 


► Capital .Airlines is supplying blocks 
of tickets on a inonthU basis to rjuali- 
fied coniniercial accounts under its 
Commercial .Accounts Block Ticket 
Plan. The companies do their own 
ticketing and report monthly use. 

► Ciibana’s lias ana-Miami Viscount 
flights operated with a 74% load factor 
during the first three months of scr\- 
icc- Load factor on the route reaehed 
87% in .August, and sales increased 
119% during tlic three month period. 

► Eastern .Air Lines is entertaining 
sales personnel from Trans AA'orld Air- 
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lines, KLM Royal Diitcli Airlines. 
Sw’issiiir and Lufthansa this mouth to 
inaugurate its "Sell America" program, 
'lire program is designed to educate tlie 
overseas salesmen on U. S. \acation 
and business travel areas, 'llic group 
nil! tour New York. ^\'asliin|ton. 
Miami and New Orleans while it is 
in this country'. 

^ American .Air Export and Import Co. 
has bouglit stock in .Air Cargo, Inc. 
AAXICO «ill use Air Cargo. Inc. for 
pickup and delivery scrs'ice when the 
cargo airline begins sersice on its 
New York-New Orleans and New 
Orlcans-Cliica|o-Dctroit routes on 
Nos’. 15. 

► Braniff Airways adds Chattanooga to 
its flight schedules this month with 
the inauguration of a daily DC-6 flight 
bchrecn D.ilUis and New A'ork via 
Memphis, Chattanooga .and Washing- 


► Flying Tiger Line added a third 
DC-6.A tr.inscontincntal flight to its 
schedule on Oct. 1. The new flight op- 
erates daily behveen Cleveland and 
Los Angeles via Detroit and Chicago. 

► Lake Central Airlines plans to begin 
service over its recently awarded 
Youngstown-Erie route on fan. 1. 

► North Central Airlines flew 54.210 
passengers in September, an increase 
of 19% over September of 1955, North 
Centra! carried 418,694 passengers 
during the first nine months of the 
year as compared with 450,445 for the 
same period of 1955. 

► Nortliwest Airline,s is using one of 
its original Ford Tri-Motors to cele- 
brate the airline’s >0th anniversary. 
Tlic Tri-Motor is living from New 
York to Seattle during October, stop- 
ping at cities served by Northwest on 
its transcontinental route. The carrier 
borrowed tlie old transport from fohn- 
son Flying Service, tlic present owner. 

► San Francisco International Airport 
handled 547,717 passengers in August, 
a 12% gain over the same month last 
year. .Air freight traffic increased 
52.7% to 9S0.248 lb.; air express rose 
20.4% to 7.225.750 lb., and mail 
traffic was up 12.6% to 2,957,946 lb. 

► Swissair has opened a sales office in 
Atlanta to serve Georgia. North and 
Soutli Carolina. Mississippi, Tennessee, 
Alab-.ima and Florida. 

► United Air Lines flew 426,502.000 
passenecr-milcs and 5,082,000 freight 
toii-iniles last monfli— increases of 11% 
and 25% respectively over traffic in 
September 1935. 


AIRLINE OBSERVER 

► Sod-Est is considering the Pratt & Whitney J75 for its Mark II Catavelle 
airliner as well as the Rolls-Rovcc Convvav (AW' fail. 23. p. 1051. Karlicr 
clioice of the Rolls-Rovcc Avoii for the Nfark 1 Car.ivclle ov er tlic Pratt &• 
W'liitncv J57 was based primarily on the lower weight of the .Avon. Ilovv- 
cver. Stiid-Est has been seriously hampered in evaluating P&W’ engines by 
U. S. security vvliicli makes it extremely difficult to ofitain full technical 
information even on engines destined for civil use. 

► Continental All Lines is keying promotion activity in its major new 
markets to the Viscount 810/840 turboprops it will npcialc in 1958. A 
trailer-track display, on loan from Capital Airlines and featuring a cut-away 
model of the Rolls-Royce RDa. 8 engine and a mockup of the Viscount 
lounge, is touring Los Angeles and will be shown in key cities on 
Continental's routes. The airline will inaugurate service on its new Los 
.Angclcs-Kansas City-Chicago route in April with DC-7Bs. 

► .American Airlines is the first domestic airline to pass the 20,000 employ- 
ment mark. Latest habiiliition shows a total of 20,056 employes on the 
pavroll. Biggest employment rise occurred during last four years when 
almost 5.000 people joined the airline. 

► Civil Aeronautics Board is giving the airlines and manufacturers the addi- 
tional lime they requested to study the proposed new turbine transjjort 
regulations in Draft Release 56-20. Tlic deadline for comment lias been 
moved back to fan, 15. and government-industry discussions of the rales 
will be held in W'a.shington on Feb. 1, Mamifacturcts ]>lan to have their 
study of the jiroposals completc'd bv Oct, 15, and the airlines plan to amily 
the mfomiation to their operations and then icjiort by Nov. 15, .After that, 
the groups will meet and prepare their comments for the CAB. 

► International Civil Aviation Organization will attempt to untangle legal 
complexities involved in crimes committed aboard international flights. 
Jurists from 10 countries have studied the legal status of internationar air- 
craft. Next step is to determine where jurisdiction lies. Other legal prob- 
lems which ICAO hopes to resolve as international air law are those result- 
iiig from in-fliglit births and deaths. Tlie group also hopes to determine 
the exact powers of an aircraft captain during flight. 

► Aristotle Onassis is expected to have organizational and route plans of 
National Greek Airlines (TAE) completed within the next few weeks. Final 
stmeture of tlie airline may include close tie-in with one or more airlines, 
eitlicT American or European. 

►Sikorsky pulled a military S-58 off the production line, removed classi- 
fied gear and as.signed it to share Cii’il Aeronautics Administration certifica- 
tion tests with previously built commercial model. Tlie action was prompted 
by pressure from commercial buyers seeking to hasten deliveries of the 
helicopter. CAA objected only to dural rivets used in fircwiili. insisted that 
stainless steel be adopted. 

► Montreal’s Sl-million ait freight terminal now being built at Donal Air- 
)>ort by Timmins .Aviation Terminals Ltd. is tlic first airport building 
undertaken in Canada b\- private interests. Seven carriers have alrcadv con- 
tracted for space in tlic building whieli will be completed in July 195^, and 
will be known as the Canadian Aviation Building, 

► Pakistan International Airlines plans an expansion of its routes from 
Karachi to London via Cairo and Rome and from Karachi to Dlialiran and 
Bagdad. The airline also is contemplating routes that will link Karachi 
witlr Nairobi and .Aden on one leg and Bangkok. Dacca and Rangoon on 
another. Pan American World Airways liolds a technical assistance contract 
for PIA from the Foreign Operations Administration. 

► Catavelle jet transport rceontlv covered the 720 nautical miles from Paris 
to Stockholm in the record time of two hours, 10 minutes. The transport 
was shown to Scandanavian Airlines System officials. 
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Lead p/one wins 1900-mi'fe dash by 21.3 seconds as . . . 


ALL THREE SAC B-47's 
BREAK SPEEB MARK 
IN GENERAL ELECTRIC 
TROPHY EVENT 


Bermuda-Oklahoma City race emphasizes mobility, readiness of 
SAC, demonstrates performance, reliability of G~E J47 engines 





Averaging 601.187 mph, SAC's 22nd Bomb Wing crew 
landed its Boeing B-47 only 21.3 seconds ahead of the 
runner-up aircraft to win the 1956 General Electric 
Trophy. 

Near “photo finish” times logged in the 1900-mile, 
non-stop dash demonstrate the reliability of the Gen- 
eral Electric J47 turbojet. Flying the race into the face 
of challenging west-to-east prevailing headwinds for 
the first time, each entry broke the existing Trophy 
Event B-47 speed mark of 589.294 mph set in 1955. 


Eighteen engines — all with throttle settings at max- 
imum allowable power — performed so precisely that 
only 144.7 seconds separated the competing bombers 
at the finish line. 

Powerplants with this same demonstrated reliability 
are in service today with more than 1500 SAC B-47’s. 
In this respect, this year's G-E Trophy Event empha- 
sized dramatically the combat mobility and readiness 
of USAF’s Strategic Air Command. General Electric 
Company, Cincinnati IS, Ohio. 


Tigress is Our Most /mgortanf ^oducf 


GENERAL 



ELECTRIC 


MISSILE 

ENGINEERING 




ARMY DART missile »;is ttc\clni>c<l foe field me ageiiist hanks, 
uses a sfiajied ch.iTgc varhead. Pinvciplaiit is smokeless solid- 
pTopcIIjiit rocket; stsced is sobsmiic. 



ARMY ARTILLtRY is supi>lementcd bs llie slioit-iaiigc Honest John flop! and tlic niedimn-rangc Cot|>ora[ Ibottoni), Botli base been 
issued to field armies. Honest Jubn is uiiguidcd. has range apprcxicliing Is mi. Corporal is guided, can bit at targets up to ranges of 50 mi. 


Army Shows Missile Arsenal; Redstone Near Field Use 



Bv DhsicI a. Anderton 

Aberdeen, Md, — Anus’s Redstone 
missile sssttm, built around a mcdiiim- 
ningc h.illistic nickct, will soon become 
an operational weajioii. 

Tlie .Army sa\s Redstone has "great 
acairacs. compictc internal guidanec 
and range ,selccticin.‘' It mas be a sub- 
stitute for tactical airpower. Army .tdds, 
■|1ie tnii-piecc missile now in ptodiic- 
tioii hv the Clmslcr Corp, was deimiii- 
sfrated along with its convoy of han- 
dling equipment in a simulated firing to 


more than 4.000 incnibers at the an- 
nual meeting here of the -American 
Ordn.incc -Associ.ition, 

Six other .Arrni missile ss stems were 
sliimn or described during the das: 

• Dart i\SS.\t-.\-25i, ,iiiti-tank missile 
Using a shapod<harge w.irliead and pro- 
pelled by a solid-propellant rocket. 

• Lacrosse, siirfacc-to surface missile for 
close snppoit oil the battlefield. 

• Little John iXAI4”i. small-calibct un- 
guided artillcrs rocket. 

• Corporal (XSSM-.A-17), short-range 
ballistic missile. 


• Honest Joliii (M511. aimed artillery 

• Nike (XS.AM-A-25) anti-aircraft mis- 
sile system nosv deployed at sites around 
major U. S. cities. 

Redstone Convoy 

Basic concept of the -Arim's Red- 
•stonc missile is a weapon capable of tak- 
ing tremendous fitepouet to ciiems 
positions far besond heasw artillcrs 

llie enormous two-piece missile 
should be able to carry atomic warheads 


oscr its useful range, which lias been 
estimated at about 200 mi. It is con- 
sidered as the forciuniier of the Jupiter 
IRBM, now under joint dcselopinent 
by the -Army and Nas s. 

-A nine-truck convoy makes up a fir- 
ing platoon of a field artillcrs' missile 
bathilion equipped svith Redstone. The 
iipcratioiial use of the sve.ipon sisu.ilizes 
.1 most- to the firing point, a quick 
set-up and checkout of tlic missile, and 
—before firing— moving on to another 
site ssith the major items of the con- 
soy, le.ising only the missile on its 
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stand and flic fire control point in posi- 

llic missile itself is hvo-picce. not 
t'vo-stagc. The larger dniiik is the 
tiinist unit and inchidcs tlie |)osvcr- 
pliint. propellant tanks and stabilizing 
and control surfaces. To this unit is 
mated the body of the missile which 
contains the warhead, the inertial guid- 
•incc svstcin and control surfaces for 
making trajectory corrections during 
flight. 

Emplacement 

Dcsclopmcnt of the ntissilc began in 
19^1. savs the Anns; ftdl effort of 
Ordnmiee Corps was committed to the 
program earlv this year. 

'flic firing platoon rolls up to the 
site with the 25-ton mobile crane lead- 
ing the convoy. I'lie crane crew nn- 
loiids the launcliing stand from its 
trailer and sots it on the ground for 
leveling by the launcher cress. 

W’liilc tlic site is being |)tepared for 
the firing, the crane cress moses the 
Ihriist unit of Redstone from its trans- 
porter and assembles it to the body sec- 
tion in a horizontal position. Here Red- 
slone gets a complete prc-fliglit clicck- 
out. including feeding the flight pro- 
gram into the missile's programmer. 

Hie crane is again u.scd to erect the 
mi.ssilc on the launching stand; the 
iranc ;md the ciiipts tr.msporter trail- 
ers miss- move oti to the nest firing 

••\lailiol, liquid ossgen and peroxide 
ksiding now hike |)!ace in that ordcr. 
I'lic fueled missile is Icscled and ori- 
ented on the firing table so that the 
,ivis of the stabilized platfonii is iitojj- 
ctly aligned svith the prospcctisc flight 
jiatli toward the target. 

The lic|nid oxsgcii trailer stasshooked 
to tire missile, tojiping cjff the oxidizer 
ccmtinnoiisly to replace cs.rpor.itum 

S2 


losses. 'Ilic fire control and test truck 
also stavs hooked to monitor the 
missile through its fueling. .About five 
minutes before launching, the truck 
iliscomiects and mos es ass as to the next 
site. 

Last mobile equipment to lease is 
the oxvgeii truck. The lines arc di.scon- 
nected just before the final countdosvii. 
Xow onlv the missile and the field fir- 
ing panel, installed in a ncarhs foxhole, 
ate left at the firing point. 

After the launching, the field panel 
and the firing platoon leader ate picked 
up by truck and taken to the next site 
which lias aircadv been prepared for an- 
other Redstone launching. 

Convoy Roster 

'lire complete consos- for the Red- 
stone missile platoon includes nine ma- 
jor units. 

• Mobile crane, svitli 25-ton cap.icily 
and a 90-ft. boom, l-'or road transport, 
the three scctiniis of the boom arc car- 
ried on a trailer tossed bs the er.ine. 

• Auxiliary trailer, carrying the l.iuiieh- 
ing table, a passer generator and the 
various small items used by the grouiKl 

• Kirc control and test truck, svliich 
carries all the equipment needed for 
checkout and pre-flight of the Red- 
stone. 

• Tsvo missile ttailcrs, one c.irrxiiig the 
thrust unit and llie other the hods, 

• Three propellant sxriiiclcs. one each 
fot alcohol, liquid oxsgeii and the liv 
drogen peroxide that is deconipised to 
dris'C the fuel pumps. 

• .-Ait coiiipressor tnick, used to pres 
surize the pneumatic svstci-ns of the 
missile. 

Dart Details 

Dart. -Ainis's latest anti-tank mis- 


get 2.100 yd. dosvnt.inge. 'ITie missile 
passed through the edge of the bull of 
the S-ft. sqiuirc target at nine o’clock. 

Dart svas dcsclopcd bs the Acru- 
physics Dcvciopiiieiit Corp., and pro- 
duction of the missile will be handled 
by the Utica-Bciid Corp., -j ssholls- 
owned subsidiars- of the Curtiss-AA’righl 

Posscrplaiit of the Dart is smokeless, 
solid-propellant rocket manufactured bs 
the Grand Central Rocket Co. 

Guidance ssstem is a unique ojitical 
tracking dcsicc dcscloped bs the II. A. 
Wagner Co. The sight and associated 
equipment is located in a .standard M50 
armored personnel carrier, sshich also 
senes as the launciicr. Just before 
launching a sodium flare on the l')art 
is ignited for better obsenation of the 
fiigfit ]xith, 

During the flight to the target, the 
Dart hunted visibly in pitch. 

Dart is about five feet long, eight 
inches in body diameter and has about 
a tliree-foot ssingspan. It uses a shaped 
charge, and svill he issued to infantn- 
and armored combat units. 

Other Missiles 

h'irst details released on the Little 
John, a sealed-down Honest folin rocket 
used for niucli the same purpose, 
show tlie new missile to be of slS mm. 
(about 12.5 in.) caliber. Length ovciall 
it about 12 ft. 

It is handled, tian.sportcd and 
liinuclitd much like its big brother. 
It i.t unguided. but aimed by the pov- 
tiun Ilf the laiiiidicr in .izimuth and 
elevation. 

Little John is being built at Redstone 
Arsenal. 

Lacrosse, the elosc-supiicirt missile hi 
ing dcielopcd by .Army for its own and 
the M.irinc’s use, was aiinoimccd hut 
not displiived at the meeting. Complete 
dciclopment of the missile system, in- 
cluding the truck-mounted launcher 
and the guidance station, was done at 
the Cornell Aeronautical Laboratory. 
The imssile is being produced at Mar- 
lin Baltimore. 

'Deadly Accuracy' 

'ihc missile has four sweptback svings 
and four fins, and is rocket-propelled 
(AW Sept. 17. p, 27). Test firings 
coinplctctl at \Miite Sands I’rming 
Ground this sunnner have shown the 
laierossc to be a "deadly accurate 

[jcrossc was designed at Cornell to 
a Marine requirement outlined in 1947. 
Dc'clopnicnt contract was signed iu 
1949. 

foliiis Hopkins University's -Ap- 
plied PInsics Laboratory cooperated in 
llie fcii.sibilits- studs of tlie weapon 
whith bcg.m In 194". Martin is p.irtici- 
paling in tlie contimiiiig dcselopineiil 
of the wt-.i|)oii system. 
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you need a Thermotlex - insulaled housin g 



by Johns-Manville 


In the (lying furnace that is today’s 
jet aircraft — or missile — components 
muBt still deliver maximum i»rform- 
ance. That’s why so many manufac- 
turers of actuators, starters, pumps 
and electrical equiijment are turning 
to insulated housings as developed by 
Johns-ManvQle. These housings are 
tailor-made for each component de- 
sign. They lit snugly and form a con- 
tinuous barrier against the scorching 
temperatures encountered at sui>er- 
sonic sjieeds. 

Carefully fabricated of high-heat- 


resistant alloys, Johns-Manville hous- 
ings are insulated with Thermoflex® 
refractory fiber felt. They are light in 
weight yet possess unusual structural 
strength and rigidity. 

If your component is subject to 
failure from high temperature, get in 
touch with Johns-Manville. Ex[>eri- 
enced insulation engineers will plan a 
housing to give yotu component the 
jirotoction it nee^. 

Write to Johns-Manville. Box 14, 
New York 16, New York. In Canada, 
Port Credit, Ontario. 


|Jj Johns-Manville 
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Omnienvironment Suit 


CHANCE VOUGHT’S chid led pilot, John Konrad, is ready to bkc ofi in iic» rmmi. 
environment pressure suit developed by the Navy and B. F. Goodrich Rubber Cn. Suit 
completely encloses pilot who breathes 100% osygen frnm takcofl. 


Seott 

CONSTANT FLOW 
portable 

OXYGEN UNIT 


AIRLINE OXYGEN ASSEMBLY 
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Chandler-Evans 
AIRCRAFT FUEL CONTROL SYSTEMS and COMPONENTS 


HIGH MACH at extreme altitude creates 
heat problems that cripple conventional fuel 
systems. CECO has already created new con- 
trol designs that solve many such problems. 


Save time . . . take advantage of the advanced 
research and development at CECO which 
provide the fuel control systems and compo- 
nents to solve YOUR high Mach problems. 



Makers of Jet Aircraft Accessories Produced TODAY to meet TOMOBROW’S Progress 


AERONAUTICAL ENGINEERING 



Convair 880 Details Show Flexibility 


Detailed spccificatiuiis of Convair's 
880 turbojet transport which have been 
sent out to prospccti'e buyers porttas 
an airplane that overlaps areas of per- 
formance of the long-range turbojets 
and the shortcr-range turboprops but 
does not fit into citlier class. 

Guaranteed performance for the air- 
liner, on order by Trans World Airlines 
and Delta Airlines (AW June 18. p. 40), 
includes: 

• Takeoff distance at sea level oser a 
sO ft. obstacle (1.2 V., used for takeoff 
speed) with weight of 155,000 lb.— 
(1.550 ft. 

. Unding distance Jt sea level (in 
tended destination) over 50 ft. obstacle 
with weight of 123.500 lb.-5.650 ft. 

• Range, with starting weight of 155,- 
000 lb. and a total fuel weight of 

45.000 lb.-l.475 nautical miles. 

(Tlif fuel Height includes 2,500 lb. 
fur warm-up. takeoff and acceleration 
to climb speed fno distance made good], 
cruise at 35.000 ft. and 90% rpm. 
cruise thrust, descent, zero wind and 

10.000 lb. tesers'e fuel. Tolerances for 
the range is ±3% and for the takeoff 
and landing distances ±5%.) 

Maximum allowable takeoff weight is 
173,500 lb. Maximum landing weight 
is 123,500 lb., but a maximum struc- 
tural landing weight of 130,000 lb. can 
be provided with a change in wheels 
and brakes, increasing the emptv weight 
of 80,800 lb. by 75 !b. 

Airspeeds guaranteed: 

• At 25,000 ft., maximum cruise thrust 


,md 130,000 lb. weight-527 kl. ±.3%. 

• .\l 35,000 ft., 90% rpm. cruise thrust 
•iiid 150,000 lb.-475 kt- ±3%. 

En route operating altitude with one 
engine Inoperative and at a weight of 

165.000 lb, IS specified at 18,500 ft. 

-10%. 

Convair provided additional takeoff 
and landing pcrform.'inec figures that 
Mere not listed in the formal specifica- 

• For 500 mi. trip with an 80 passenger, 
21,700-lb. payload and takeoff weight 
of 128,000 lb„ takeoff distance would 
be 4,150 ft.; landing distance (weight 

117.000 lb.) 5,400 ft. 

(In a tourist conhguration of mixed 
drst-elass and tourist accommodations, 
the model 880 will carry 108 passen- 

■ For 1,000 mi. trip, with 80 passengers 
and a total weight of 148,000 lb., take- 
off distance would be 5,750 ft,; landing 
distance. 5,400 ft. 

• For a 3,000 mi. trip (maximum 
range), witli 80 passengers and maxi- 
imim takeoff weight, the takeoff dis- 
tance would be 8,500 ft. and bnding 
distance 5,400 ft. 

These landing distances arc guaran- 
teed figures within ±5%. The takeoff 
figures are not guaranteed figures, hut 
arc drawn from a curve established since 
the guaranteed .specifications were set 

Design cruising S|>ccd is 375 kt./ 
Mach .89. Main landing gear, which 
will retract sidewavs into the fuselage 


.md wmg root can be extended at 375 
kt. for use as emergency drag device. 
Speed limitation with full flaps is 
195 kt. 

In general, the airplane structure will 
be high strength aluminum alloy, iu- 
Juding 2024, and for less critical areas, 
~075 and 7178. Aluminum alloy sheet 
sliall be clad for ^ees .063 in. or less 
wlierc used extemafly. The structure 
will be fail safe, either through use 
of multipath structure or by providing 
Dverstrength in the appropriate mem- 

The fuselage, which will be ptessu:- 
i/cd to a maximum normal operating 
value of 3-2 psi„ will have sriuctural 
•irrangcment and stress level so that skin 
(.racks will not result in explosive struc- 
tural failure. 

.Allowance is made for use of honey- 
comb where structural requirements 

Tire airframe envisioned currently 
is a conventional one. Its details,, 
which are spelled out in general terms: 
• Wing, 

-Airfoil section NACA 0011-64 mod. 
at root. NACA 0009. 08-M mod. at 
31.4% semi-span, and NACA 0007-64 
mod. at tip. Dihedral 5 deg. at trailing • 
edge, semi-span to tip; sweep, 35 deg.; 
aspect ratio. 7; mean aerodynamic 
chord, 18 ft. 11.2 in.; area, 2,00(5 sq. ft. 

Construction in general will be of 
aluminum alloy, fuj) cantilever, box 
type with multiple spanwise spar mem- 
bers of built-up type, ribs and bulk- 
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TORRINGTON 


NB SERIES NEEDLE BEARINGS 
For Oscillating Motion or Heavy Rolling Loads 



Torrington NB Series Needle Bearings employ the 
same needle roller prindple as the famous DC Type 
Bearing. 

They are available in the five types illustrated, 
all being of nonseparable construction and deigned 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 

Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 

Torrington NB Series Needle Bearings have been 
used extensively in the ancraft industry and for 
ordnance work where their extremely high static 
capacity and anti-friction characteristics enable them 
to withstand heavy impact loads. 

Designs can be modified to meet industrial appli- 
cations involving rotating motion. 



THE TORRINGTON COMPANY 

Torrington, Conn. South Bend 21, Ind. 



TORRINGTON BEARINGS 



G. D. Seholt' 




MISSILE 

SYSTEMS 

FLIOHT 

CONTROLS 


One of the most critical problems encountered in the development 
of a successful missile system involves attaining rapid responses of 
controls consisieni with system stability. Moreover, it is a problem 
of increasing importance as new aerodynamic configurations 
require major advances in flight controls performance. 

At Lockheed. Flight Controls engineers are developing unique control 
methods to cope with this growing problem. Their expanded activities 
have created new positions for those possessing experience and 
a high order of ability in: 


• Hydraulic servomechanisms 

• Circuit design 

• Aerodynamic stability and control 

• Flight analysis 

• Autopilot simulation 


A number of the positions now open are on supervisory levels. 
Inquiries are invited for positions at Lockheed’s Engineering Centers 
in Van Nuys and Sunnyvale, California. 


iS DIVISION 







Jliis bombardier 
calls a near-miss peifict 

Ranging over sea, desert, or frozen wastes, 
the Air Rescue Service’s Douglas C-54s are 
an “anywhere — any weather” safety life- 
line for downed airmen and disaster victims. 

Greater speed and economy make the 
C-54 Skymaster ideal for both actual res- 
cues and the long patrol missions Air Rescue 
Service flies. Increased fuel capacity keeps 
C-54 aloft for 18 hours or more. One plane 
' can drop 4 new-type raft rescue kits with a 
life-saving potential of 160 people. 


Di'fcnsc is ever) body's business. Global rc.spon- 
sibilities tax our armed forces’ manpower to the 
limit, and meeting them is a matter of national 
defense and national pride, ^’oung Americans are 
urged to find out about the opportunities to 
serve their country and advance their futures in 
the service of their choice. 


Depend onDOUGLAS 


First in Aviation 


licads of truss and «cb t)pc and plate 
stringet type upper and lower surfaces. 

I'our integral fuel tanks of 10,770 
gal. capacity, with a weight allowance 
for fuel of 70.000 lb., are piovided, 

I'our General Electric CJ-805-1 turbo- 
jet engines (commercial J79s) will 
tc attached to perm.tiicnt pylons. 
Tlirust res'crsers and sound suppressors 
arc to be included and an allowanee 
of 12,200 lb. has been made in the 
weight empty for the engines with 
tliese units. ' Comptessot bleed air 
will be used to pressurize the fuel tanks 
and for wing anti-icing. 

• Tail ftoiip. 

Stabilizer and fin will be of alu- 
minum alloy full cantilever construc- 
tion with provision for elcctric.il de- 
icing. Elevators and rudder will be 
aerod'namicallv and mass balanced. 

• Fuselage. 

Scmi-monocoquc construction incor- 
porating transs’crsc frames and longi- 
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Five Examples of How General Electric Helps Strengthen America’s Air Power 


* PACKAOE produo 


\ from a lOS- " SYSTEMS 


IpsssI 


Tigress fs Our Most Imporfsnt ^oducf 

GENERAL A ELECTRIC 



SOLID ENGINE AND 
CHEMICAL DIVISION 



In the ware)! for new malerisis of con- 
sfroclioti, new fuels, end higher thrusts, 
Aerojet-General offers uneoualled oopor- 
lumly in America's most comprehensive 
rochet propulsion program. 

Mechanical Engineers 
Electronic Engineers 
Chemical Engineers 
Electrical Engineers 
Aeronautical Engineers 
Civil Engineers 
Metallurgists 
Chemists 
Physicists 
Mathematicians 
Technicol Editors 






Latest Convaic 880 spocificotioiis show little basic cliongc firtni earlier dimeusions, 
inches. Span and longtli of errmentional layout remain the same. 


tiidimi! stiffeners with ahiiniiiuui alloy 
sliect coscring will be used. Blowout 
iwnels may be used to iiiininiizc pos- 
sible iiijiits to crew and piisseiigcts 
in tlic es’cnt of sudden decompression. 
W'eatlicr radar aiitenita will be mounted 
in the nose. 

• lading Gear, 

Tricycle type will be liydrauUcally 
retractable. Main gear nil) incorporate 
two sets ot four-ulieci inain trucks 
moiuitetl aft of the center of gravity. 
N'ose wliec! " ill he steerable dual type. 

• Controb. 

•Mlcroiis and spoilers will be used for 
lateral control. .Ailerons will be manu- 
alK controlled imd aiitonratically locked 
out nhenever the flaps ate retracted and 
operatise ssiren flaps are exfendc'd. .An 
emergency override sviil he provided to 
unlock the ailerons for use below 245 
kt, ss'itli flaps retracted. 


Spoilers svill be Iiydraulically oper- 
ated for use at all speeds, and will have 
two independent lisdraulic systems. 

Rudder and clesators will be inaii- 
iiallv controlled. Controllable stab- 
ilizer will be controlled hydraulically, 
wifli a staiidb; electrical actuating sj's- 
tenr .ivailablt. b'laps will operate Iiy- 
dtaulicalh'. Spoilers will be used for 
speed brakes. Imil-safc yaw damper 
will be provided. 


Freucli Study Missile 
For Vatoiir Bomber 

Ouest-.As-hition (formerly Sneaso) is 
carts ing out research in field of guided 
missiles, cspccialls' in regard to 'Vatour 
Irombcr's aniiament. Researcli also in- 
cludes long-range ground-to-.iir missile 
whicli will be ultimate development of 
Trident. 
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er-Rammati’s self-moving e^^ 

Join two flat pans; fill with an incendiary mixture; add 
a tail; propel by two large rockets. In A.D. 1280, 
Arabia's Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his "The Book of Fighting on Horseback 
and with War Engines." 
Today, rocket-powered ordnance is foremost in American 
defense. ..and Aerojet-General Corporation Is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 
newest, most advanced American missiles. 


^e/yet^^ew/'ol a. 


you— the engineer, the scientist— to participate at Aerojet 
creation of tomorrow's realities from yesterday’s dreams. 




...but not far 


World Centers are only 


away with 


NREIGN 


TURBO COMPOUND non-stop power 


Coi5t-to-coasl . . . continenl-lo-continenl . . . even as 
far as 5000 miles non-stop ... the slaying power of 
Curliss-Wright Turbo Compound® engines has made 
such flights — unheard of a few years ago for commercial 
carriers — routine in your life today. Superb American- 
built aircraft like the Douglas DC-7 and the L.uckhced 
Super Constellation — fastest airliners in the world — 
cross the nation in 8 hours, the Atlantic in 10, lake you 
to foreign world centers in hours instead of days. No 
need to stop for refueling. Because of the superior econ- 
omy of Turbo Compound design — which uses turbines 
to convert previously wasted exhaust gases into 20% 
increased efficiency — today’s airliners gel there with 
power to spare, power to "hold” if necessary over busy 
airports. They get you there surely, smoothly, and in 
ultra-luxurious f.ishion. 


Turbo Compounds are first choice the world over 
for high speed, long range transports. They have flown 
more than 23 billion seat miles to date, with a perfect 
safety record. Selected by 41 of the world's leading air- 
lines, Turbo Compounds will soon put 100 million seat 
miles daily at your service on the air routes of the world. 
For the most in travel satisfaction, fly the lines that fly 
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Wind, Temperature Predict Sonic Boom 

By Russell Hawkes 

Rough ptcdiction of whether sonic 
boom from aircraft at high altitude 
will reach the ground has been made 
possible bv a recently published US.\I' 

'ITte study report says tliat if tiic 
ground speed of an aircraft at altitude 
is less tliaii the ground speed of .sound 
at the surface, the shock wa\e will iiol 
reach the ground. The ^rouiiel spcetl 
of sound w’ill be affected hy tempera- 
ture and wind velocity, i'he latter 
will also affect the ground speed of 
the aircraft. 

Shock Front 

Prediction of sound at the surface 
would be easy in a homogeneous at- 
mosphae in wliich temperature and 
wind were the same at aii altitudes. 

A shock wave front would form .i 
straight line extending downward fiom 
tlic generating airplane at the Mach 
angle and traveling in a direction per- 
pendicular to its length. It would 
reach the ground from a dis'C. lo\-cl 
fiiglit or even a slight climb unless 
the altitude of the airplane was great 
cnougli to permit its complete decay. 

In practice, vertical temperature 
and wind gradients will prevent tlic 
front from rcacliing flic surface if tlic 
ground speed of sound there is greater 
than tlic ground speed of tlic airplane. 

Because the shock wai’c traiels .it tlic 
speed of sound wliich rises with tern- 
petature. its lower portions gain speed 
as thei’ descend to losvcr altitudes. .\s 
a result the lower edge of tlie shock 
front curves forward and continues 
at an angle more nearly parallel to the 
ground, decreasing the likelihood of 

its teaching the surface as an audible 
boom. 

Upwind Pass 

'Ilic same swing forward and upward 
usually occurs in a supersonic pass into 
the wind. The slowing effect of sur- 
face friction tends to disappear with 
altitude so that winds .iloft arc usiialh 
nmcli faster than those on the ground. 

Therefore, as the lower parts of the 
front move down into lower head- 
winds. ground speed increases and the 
front is warped forward. 

Ill a downwind pass the reverse is 
true. 'ITie ground speed of the shock 
wave decreases with altitude and the 
front bends backward causing it to 
advance toward the ground. 

At very high Mach numbers a boom 
is to be expected regardless of the 
temperature and wind gradients be- 
cause the Mach angle is great enough 
to overcome these effects even in a 




USUAL TEMPERATURE, wind gradients make it less likely for boom from upwind run 
(above) to reach ground. Shock accelerates at low alh'tudc. swinging up and traveling longer. 

bending buckw-ard and following steeper, sliorter path to ground. 
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permit instant assembly of comoonents 


E POS ADHESIVES permit you to 
assemble bonded parts immedi- 
ately, because they contain no solv- 
ents, Contactpressure alone iareguired 
for high strength bonding of metal, 
plastic, rubber, wood, or glass parts. 
Glue lines need not be uniform. Air 
relief drilling and machine finishing of 
surfaces before bondingisnot required. 

Epon adhesives have been used 
successfully in the manufacture of 
helicopter rotor blades, honeycomb 


wing sections, jet fuel tanks, radar 
antennae, structural joints and door 
panels. In many cases, Epon adhesives 
are replacing expensive riveting and 
welding operations — often with im- 
proved structural strength. 

Here are three standard formula- 
tions for your specidc applications: 

• Epon Adhesive VI; General purpose, 
high-strength adhesive. Cures at room 
temperature or slightly above. 


Epon Adherive VlII: High strength, 
capable of withstanding moderately 
high service temperatures, Cure.s in 

Epon Adhesive 422: A special formu- 
lation in tape form for service at tem- 


If you have an assembly problem that 
Epon adhesives may solve, we'll gladly 
send samples and full technical infor- 
mation. Just write or telephone. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madlsen Avenue, New York 17, New York 




slight climb. With no wind and a nor- 
ma! teiiiperaturc gradient, one could 
expect to hear :i boom from a Mach 
1.15 pass at ti.OOO ft. 

Distance Decay 

The shidv shows that shock waves 
decay with distance and the rise be- 
tween free air pressure and pressure in 
Ihe shock wave conforms closely to 
theory. Pressure rise depends largely 
on the pressure altitude of the tree 
ait and distance from the generating 
airplane. 

At a pressure altitude of 55.000 
ft. and a distance of 100 ft. the 
pressure rise was found to be from 12 
to 14 Ib./sq. ft. Extrapolation to sen 
level pressure indicates that the ptes- 
sute nsc in a low pass would be aoout 
60 Ib./sq. ft. enough to cause consider- 
able damage. 

Rato of decay with distance is 
rapid. .At a distiince of 500 ft. the 
pressure rise is less than half that at 
a distance of 100 ft. and at 1,000 ft- 
it is down to 3 Ib./sq. ft- 'Rise in 
the tail wave (recompression) was al- 
most invariably greater than that in the 

Mach 1.05 Runs 

Data for the study was obtained 
from Mach 1.05 run's at 25.000 ft. 
and 35.000 ft. by an F-lOO accom- 
|xinied 'bv an instrumented chase plane 
which measured shock wave phenom- 
ena .It varying distances to the riglit 
of and below the test plane. Vcr\' 
high Mach number dives failed to 
\icld anv quantitative results Irecausc 
the trace was driven off the record. 

Chase plane pilots reported that the 
slioek wave is potentially dangerous to 
overtaking aircraft because it causes 
them to yaw toward the generating 
airplane. 

Aside from tlie possibility of colli- 
sion this mav create dangerously high 
side loads on the tail surfaces. 

Dcrivimeter Fills In 
for Calculus Training 

Instniinait called a derisimeter al- 
lorvs cn|inccring aide, untr.iincd in 
calculus, to compute derivative or 
slope of a curve at a given point with 
acciiracv comparable to that obtained 
by usual methods. 

Value of the normal to the curve 
is found in a similar manner. 

Dcrivimeter consists of a flexible 
metal strip which can be adjusted to 
follow the shape of tlie curve. A light 
pointer is mounted in and perpendicu- 
lar to the strip- It indicates the \-aluc 
and the positive or negative sign of 
the derivative on a circular scale. 

In using tire instrument, grid lines 
.ire aligned witli graph lines on a 


cliart or drawing. Scale, strip and 
pointer assembh- is rotated so that 
center of strip is roughly tangent to 
the curve at the desired point. Strip 
is tlien adjusted to the stiapc of the 
curve by means of set screws. 

Gerber Scientific Instrument Co., 
162 State St.. Hartford 1, Conn., is 
the manufacturer. 

Workshop Is Scheduled 
for Training of Managers 

A workshop for manager dex-elop- 
ment has been scheduled for early 1957 
in New York by Dunlap and Associates, 
Inc., Stamford. Conn. 


'llie workshop, given 24 times during 
the past llitcc years, is intended to 
help dcrclop managers more rapidly, 
tliorouglilv and economically than has 
been possible. 

It has a twofold teclmique: first, to 
make the individual aware of the needs 
of the company, himself and other 
people, and second, to equip the indi- 
\idual with skills to apply his aware- 
ness of these needs. 

Tile course extends cn-er a period of 
ten weeks, with one two-hour session 
cacli week. 

Further details; Dr. Bernard ). 
Covner. Dunlap and Associates. 429 
Atlantic St.. Stamford. Conn. 


,e 



HARTWELL. FlusJi Latchcs are 
on most airplanes . . . NOW . . . 
they are on target drones built 
by Radioplane Co., a Subsidiary 
of Northrop Aircraft, Inc. 

The Radioplane RP-77 is 
constructed of rugged fiberglass 
laminate and the fuselage 
doors incorporate 
Flush Latches. 


LATCH FEATURES 

* SAFE * FLUSH • RUOQEO 

* LIOHTWBIOHT 

* POSITIVE ACTION 
OPERATE 

MPLE TO INSTALL 
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HOW TO MAKE 
A RIGHT-ANGLE 
BEVEL GEAR 


Need a riglit-angle gear drive? You can make one 
yourself. Here’s all you need: a set of Coniflex* gears, 
a precision-cast housing, antifriction bearings, and 
shaft extensions. Put these together, luln'icale the unit 
for life, test it for quietness (noise means future 
trouble), and you have a right-angle drive. Too ex- 
pensive, you say? That’s rvhy we would urge you to 
buy ANGLgear, a compact, standardized take-off that 
has ^von the respect of designers everywhere. 
'Trade-mark The Gleason If'orks, Rochester, N.Y. 




MANAGEMENT 



Data Processing Speeds Navy Air Supply 


PliiUdelpliia— Two new types of elec- 
tronic equipment rcccntlv put into 
scn-icc at the Nan’s Aviation Supply 
Office hetc-one a macliinc. tlic other 
a group of machines which form a 
system-are allowing the office to 
streamline its vast procurement, dis- 
tribution and inventory control opera- 

ASO’s inventory comprises almost 
a half million parts and the organiza- 
tion does an annual business or S500 
million. 

lire Navy’s air arm openites about 
75 different basic models of aircraft, 
both jet and piston-engine powered, 
which mount 30 different models of 
engines of botli types. 

One unit is an International Busi- 
ness Machine 702 Electronic Data 
Processing Machine which digests 
quantities of input data and puts out 
large amounts of information to pin- 
point for the Nav\- what should be 
stocked svherc and when, what parts 
arc in oversupply or short supph' and 
many other tacts the Navy needs to 
keep its far-flung air ami operating at 
peak efficieucs-. 

Second Unit 

Tlie other unit, also an IBM prod- 
uct. is a transccis’cr, which is a modi- 
fied card punch machine with a tele- 
phone signal attached. In one minute, 
one transceii-er can transmit o\’cr a 
long line all the information contained 
on 1 1 puiiclicd cards. Tiic receiving 
transcei\-et reproduces identical in- 
formation on its cards. This svstem of 
electronic information transmission 
greatly expedites such jobs as stock 
status reporting- Presiously these were 
hand-typ)cd on nine-part forms which 
were sent to destination through the 
mail— a timc-consiiniing process clut- 
tered with papem-orfc. 

Current plan is to transmit shipment 
requests from the field to .ASO each 
night, Tlic requests will be waiting 
for tlie shipping elerk first thing each 

"’hcX, the requests would be proc- 
essed that day and action documents 
sent to the field the folloning night, 
jiroi’iding 2-1 hour service. 

Prior to the 702’s installation, it 
took about 90 davs for a man in the 
field to get an answer to his stock 
report. With the help of the 702. this 
time was sliced to 43 days average. 
Teaming the 702 with the fransccii'cr 


NAVY’S transceiver network includes H Naval Aii Stations and Supply Deimfs. Entire 
network, feeding into Philadelphia, will be hi operation by spring of 1957, 


network should shrink this cycle to 20- 
25 days— a 400% improvement oicr 
the old svstem. 

Oofa Processing Machine 
"llic electronic data processing ina- 
thinc seems to represent a brc.ik- 
tlirough in the mechanics of inven- 
tory control." Navi' officials said. 

"’nir suncrsonic age in aviation has 


led to tlic cicctronilication of onr sup- 
ply procedures. ’Tlic support of the 
complex jet aircraft the Navy has de- 
ployed tliroughout tlic free world plus 
the liigh mohiliti of 'gyiisy' planes 
whicli can moic half «ay around the 
world in a dai' or two presents the 
N'aiy's supply personnel with procure- 
ment and distribution problems which 
cannot be properly solved without 
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Your business [s in the Age of Electronics 


Electronic test instruments— modern, low 
cost way to precision measurements... 



velocity 


quantity 


pressure 


temperature 


machinery speed 



WORLD LEADER IN ELECTRONIC 
MEASURING EQUIPMENT 


Hewlett-Packard manufactures over 250 basic electronic 
test instruments for industry, science and the military. Their 
application, in the mein, is an engineer's job- Hewlett- 
Packard engineers are in or near all major manufacturing 
centers. They can quickly evaluate, tell you if-hp- 
instruments can help- We will welcome a letter outlining 
your problem, telling whom the -hp- engineer should see. 
Illustrated Is an -hp- 523B Electronic Counter, one 
of many -hp- counters capable of measurements such 
as those listed above (with suitable transducers). 

HEWLETT-PACKARD COMPANY 

2TS MILL ROAO • PALO ALTO, CALIFORNIA, U.S.A. 

CABLE "HEWPACK" . DAvenport 5-A451 



Iiiglily iiutomatcd diit;i processing sys- 

“To matcli the accelerating require- 
ments of sup|)!y support of the Naval 
aeronautical establishment, the A'na- 
tion Supply Office has aln’ays been 
faced with the h\in basic problems of 
bow to predict future demand more 
accurately and ham to take supph' ac- 

Here is tlic fundaniciital problem 
which the 702 helps to solve. It tells 
the N'asT what sjjarc piirh to procure 
and where to send them to keep in- 
ventories at such a level that spares arc 
always assailable svlicn needed, but tlie 
stock room is ncs’cr os tTburdened with 
excess or obsolete parts. What tlic 


Navv wants from the electronic data 
processing machine is where and wlren 
to send what spare parts so that, where- 
eser a plane mav be, it will not be 
•AOCP— aircraft out of commission for 
parts, or ,ANI''ls— aircraft not fully 
equipped. 

!'hc -\avL has devised a program us- 
age replenishment system which, for 
certain categories of material, takes 
care of the spares prohlcni. Hub of 
the system is at Philadelphia. 

h'rom each of the Nar y’s 60 stock- 
ing points comes an up-to-date report 
of stocks on hand. (Increasing num- 
bers of these reports arc coming over 
tlic growing network of transceivers). 

I'rom tlic Cliicf of Naval Operations 
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^ Kennecott Copper Coiporatian 

Fabricating Subsidiaries: Chase Brass & Copper Co. • Kennecott Wireand CabieCo. 


Chopper carries electricity and conducts heat better than any other non-precious metal. 

None is so easily formed into such variety of intricate parts. No metal combines to 
so great an extent this supreme “workability” with the enduring properties of resistance 
to rust, corrosion, and wear. No effective substitute has ever been found with 
all the qualities of copper and its alloys... in transportation or in scores of other fields! 


in the Pen t.igon comes :i record of 
where c\-m N’a\-a1 nirpl.inc will be for 
tlic next sevcr.il months. 

I'roni maintcn.inec officers Hiiough- 
out the Navy, come regular rqiorts 
listiiig how often each aircr.ift part 

Wlicii tliesc data arc fed into the 
702, it can "think ahead" and tell the 
NitVA' what sup|)lics will be needed 
where and when. The machine can 
also tell procurement and supply per- 
sonnel whether to bin new parts which 
arc in short supply, or whether to pull 
parts from another base which is oier- 
supplicd. 

After the 702 has difcstcd all tiiis 
incoming data, it can dctemiinc what 
each base will need for the next nine 
montli.s and wluit the entire Naval air 
arm will need for the foreseeable 

Aside from this type of report, the 
702 produces other significant reports 
pntomatically. 

Here arc four cx.iinplcs: 

• Proentemenf analysis kesed to inami- 
facturcr's lead time for the part. Some 
items must be ordered 36 months in 

• Report concerning retention and dis- 
posal quantities. Because 702 tells the 
N'.wi the total quantities of part.s 
which will be needed, economical 
qiianfits- purchases may be made. 
Also, if a part is obsolete, mass dis- 
posals may be made, presiding room 
for actisc stocks. 

• Schedule for routing worn parts to re- 
pair shops and sending spate parts to 
the shops so tliat they arrive concur- 
rcntlv witlt worn carcasses. 

• Catalogues which give parts lists and 
technical and ciisinccring information. 

■| hc 702, which w-.is put into oper.i- 
tion at tlic hegimiin| of tlic veat, is 
initiating considerable savings in other 
areas. Among them arc; 

• R«bicfion of the number of aircraft 
grounded for parts. Grounding can cost 
S300 a day excluding tlic tcinporan 
loss ill combat strength— poteiitiallv 
a much more saliiable commodity. 

• Elimination of much paperwork at 
headquarters and in the field, thus re- 
leasing personnel for otliea. mote ptn- 
diictii’e jobs. 

• Increase of pet capita production 
among supply personnel. 

705 Next 

The 702 machine has been so suc- 
cessful in its work at ASO that the 
Navy is planning to expand its use of 
electronic processing bi' installing fiic 
or six 705 clcctranic data processing 
inacluiics-fastcr. more ad'anced suc- 
cessors to the obsolescent 702. It 
hopes to install the first by spring. 

Naiv cites these examples of the 
705’s advantages: 

• 702 reads its information, then writes 



Flight tested by millions of rugged air miles Rown by the finest cotomercial 
and military aircraft. Paslushln Fluid-Tight Rivets automatically seal them- 
selves when they are driven, without the use of conventional sealants. 

Sealing Is accomplished by the use of a soft aluminum sleeve which 
extrudes into any wall cavity as the rivet is being drii'en. 

Pastushin Rivets are available for immediate delivery— Here is just a 
partial list of users: 



PACIFIC SOUTIIWeST AinLIXUS 

KLM HOYAL DUTCH AiauIXPUi 
NATIONAL AiaLIN'ES, INC. 


NOnTHEAST AIHLINES, INC. 

PAN AM IVOBLD AIRWAYS. INC- 
SABENA BELCIAN WORLD AIRLINES 



VP INSTALLATIONS 



Pastushin Fluid-Tight Jacketed Rivets ate 

for installation where hand-driven equipment 
is required. Both types give absolute Fluid- 
Tight construction. The Pastushin Repair Kit is 
available for field applications. Ask for Bulletin 
PA-3, which gives full instructions for its use. 



PASTUSHIN INDUSTRIES, INC. 

S6il WESr CENTURY BOULEVARD. LOS ANCELES, CALIFORNIA 
PASTJSHin AVIATION CORP.. | HAWAIIAN AIRMOTIVE, LTD., 


’ FASTENERS 
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Honeywell HIGs 



MIG HIG-4 HIG-5 


Packaged precision for 


ICN specifications demand the utmost in 
performance and accuracy, aircraft manu- 
facturers have long relied upon Honeywell’s 
family of precision floated gyros- 

CaJled HIGs for short, Honeywell Hermetic 
Integrating Gyros have an enviable record. In 
supersonic aircraft, missiles and rockets of ail 
types they've proved their unexcelled perform- 

Used as rate gyros, directional gyros, free or 
piecessible gyrus and for platform stabilization, 
Honeywell HIGs are mass produced for flight 
control. Are control systems, and missile guid- 
ance. And HIGs will be used in the space 
reference platform of the rocket that launches 
the first earth satellite into its orbit during the 
coming Geophysical Year. 

Lightweight and small, HIGs were developed 


from a principle discovered at MIT. The gyro- 
scopic wheel rotates within a gimbal floating in 
a viscous fluid and positioned by jeweled heat- 
ings. This ptactically friccionless mounting re- 
sults in the optimum in accuracy with an 
unusually high shock resistance. 

For example, the Inenia! Gyro (a super HIG6) 
can measure movements 1 -'.^000 slower than the 

And yet the HIG is so rugged it can be used 
safely to hammer a nail without impairing its 

In addition to the HIGs, Honeywell manu- 
factures a complete line of non-floaced rate, 

details on all Honeywell gyros, write to Honey- 
well, Dept. AW-10-274. 2600 Ridgway Road, 
Minneapolis 13, Minnesou. 


Honeywell 

[m] Aeronautical Division 





inertial Gyro 


Pendulous 




highest gyro performance 









How General Electric Flight Control System 
Improves F3H-2N Demon Effectiveness 



The Demon is a more effective fighting weapon because 
the General Electric G-3H Flight Control System makes 
it a stable gun platform, and provides automatic pilot 
relief and maneuvering functions . . . leaving the pilot 
free for other vital duties. 

Serving as an electronic “co-pilot” in this one-man 
fighter-interceptor, the autopilot can be set to hold a 
constant altitude, heading, climb or bank angle. By pro- 
viding flight stabilisation, the G-3H system steadies the 
Demon without increasing drag — improves performance 
— helps the Demon to more elTectively accomplish its 
mission. 

To find out how a G-E Flight Control System can be 
designed or adapted to fit your needs, contact your near- 
est G-E Aviation and Defense Industries Sales Office. 
General Electric Co., Section 221-8, Schenectady 5, N.Y. 


"^Ogress ts Our Most /mporfanf ^ducf 

GENERAL^ ELECTRIC 


.rDVSRT/SE.WE.Vr 



PUMP 

PRIMERS 


Exri'Ueni high ulliliitle 
perlorinanvf from 
OEKOTOMt piinipn . • • 



I'lic 70? rc.ids flic second problem 
while iviilins the .inswfr to the first, 
thus praeticiiTh doubling the maeliiiie's 
capacity. 'Ilic 702 currently h.mdics 
itxHit '125.000 separate items. The 
705 should be able to h.indlc 250,000 

• 705 has improved "memory’' whieh 
is more flexible and which will pro- 
duce more valuable by-products, per- 
mitting improved maiia|cmcnt tcch- 

Two aspirations which may become 
po.ssible with the 705 arc: 

• Management by exception, wliercbv 
the m.ttliinc docs all the routine wort 
—up to 80% of the d.iy-by-day work- 
load. Human decisions are required 
onlv in exceptional cases. 

• .\bsorbtion of transceiver output di- 
rcctlv into the machine, eliminating 
the human link. 

.\SO is eunenth conserting a vvarc- 
hmisc into a modern data processing 
center to house the 705s. After the first 
705 is put into operation, the second 
machine will replace the present 702. 
Succeeding 705s will be installed as 
rcccisod. 


Transceiver Network 

Navy's 14 primary .stock points arc 
graduallv being linked to ASri by trans- 
ceivers operating on six long lines, five 
of which terminate at .ASO- 

Ibc shi lines and the stations they 


• Line lA; Oakland. Calif. Aviation 
Supply Oepot; Alameda, Calif.. Nasal 
.Air Station; North Island, Calif. Naval 
Air Station; K1 'loro. Calif, Marine 
Corps .Air Station. 

• Line IB; Whidby Island, Wash.. 
Nava! .Air Station. (This is the one 
line that docs not terminate at .ASO; 
in.stc.id it is linked to Oakland.) 

• Line 2A; Quonset Point, R. I.. 
Nasril .Air Station; I.akcliursf, N. h, 
N,is-al .Air Station, 

• Line 2B; Norfolk, Va.. Naval ,A.r 
St.stion; Norfolk. Va., .Aviation Supply 
Depot. 

• Line 2C: Phnadclphia .Aviation Snp- 
ph Depot (separate line). 


lA; Chci 


X. C., 


Marine Corps .Air Station; )acksoiivi1lc, 
Ma.. Naval .Ait Station; Pensacola. Fla.. 
Nav.il .Air Station: Corpus Christi. 
Tex.. Naval Air Station. 

There ate also radio links with 
Barber's Point, Ihiuaii. Nasal Air Sta- 
tion and Yokosuka. )apiin. '''as-y Sup- 
ply Depot. 

Current transceiver stations in op- 
eration arc Qiionsct Point and North 
Island .Air Stiitions and Oakland .ASD. 

Full network operation is expected 
bv the spring of 1957. 

Two identical punched cards arc 
used ssith the transccis’crs. Oirc i.s a 
working card which directs a shipping 
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Swedish Saab-32 Lansens 


Swedish Air Force Athick Wing F 17 flics Saab-52 Ijnscn lwo-K"Jt all-wcalhci attack 
aircraft near base at Ronnebx. Powered Swedish built Rolls-Rovcc Avon 7 engine with 
afterburner, Saab*32 has 700 inph. phis speed, is in quaiiHts' pmdnction. 


activity to sciitl a certain consignment 
to ii specific location; the other senes 
a permanent record card. 

Among other steps being taken bv 
ASO to increase the efficienc)- of pto- 
curcincnt practices arc; 

• Initiation of a system wlicrcby air- 
craft parts mas be procured directlv 
from the prime contnictor (instead of 


going tliroiigh ASO) during the first 12 
months of the airplane's introduction 
to the fleet or deplosmcnt oserseas, 
svliiciicvcr occurs first, 

• ,\pj)roacli to contractors to use 
tmnsceisers to report sudi iiifonnation 
as aircraft order or delivery status, 

• Institution of mechanized piosision- 
ing docuincntiition. This concept was 


originally proposed by the Aircraft In- 
dustries Assn, and was taken oier and 
implemented by ASO, Under the plan 
the spare parts piosisioning team, 
wliich visits each airframe manufac- 
tmer building a plane for the Nasy, 
returns from the contractor svith a 
deck of electronic accounting ma- 
chine pimclied cards. These immedi- 
ately establish the ASO technical 
file for that particular airframe. 'Hris 
file generates a spare parts order within 
Is davs of an airframe contract— two 
to three timc.s faster than the prciious 
(and current) procedure. 

Basis of Plan 

Basis of tlic plan is to transfer, at 
tlic airframe contractor's plant, con- 
siderable technical information about 
the aircraft on to electronic accounting 
nracirinc cards. 

This data would include such items 
as: plane cffectivitv, parts tccovcrabil- 
itv or repairabilitv, "make or buy” 
(s^ioultl a component be bouglrt or 
niamifactured). These cards form the 
ASO tcchnica! file. 

Mechanized |)ro\isioning documen- 
tation was first put into operation with 
Lockheed Aircraft Corn, on the T2V-1 
jot trainer. Tire procedure will he used 
for a second Navy plane being built bv 
I.ockliccd. And 'Glenn I.. Martin will 
ptobabh be the second N'asv airframe 
contractor to begin using tlic scheme. 


ELECTRICAL AIRCRAFT 
EQUIPMENT DISPLAY 

OCTOBER 25, 6 P.M.-ll P.M. • OCTOBER 26, NOON TILL 11 P.M. 


PAN PACIFIC AUDITORIUM, LOS ANGELES 

Admission by ticket only. 

Tickets may be obtained without 
charge from ony of the exhibitors 
or from the Aircroft Electrical Society 


AIRCRAFT ELECTRICAL SOCIETY 

921 SO. ROBERTSON BLVD. • LOS ANGELES 35, CALIF. 
PHONE: BRADSHAW 2*1040 
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AIRBORNE HYDRAULIC 

IN-LINE 

RELIEF VALVES 



Eicepilonolly 

oegllgibte hysteresis, 
minimum pressure sog at 

accuracy and durability . . 

Vickers Airborne In-line Relief Valves. • 

They hove o direct.operoted poppet vrith 
a high spring force (ot lovr spring stress) available 
for reseoting. Sliding parts are hordened steel and 
there are no sliding o-rings. A flow-compensating device 

reseat pressure ... less than 300 psi for 150% rated flovr on oil 
sizesi s Conform Iis envelope to MS-26S87 and internal ports hove been 
developed to quolify In accordance with MIL-V-5S23B Type II Specifications 
(reverse flow excepted). Adjustable to deliver rofed flow over the range of 2300 to 
3S50 pd, • Tests at 550°F ond severe vibration (25G’s up to 2000 cps) indicate 
excellent performance under these conditions. 

Write for Bulletin A 5212. 


VICKERS INCORPORATED 

ow:s:oN or specjrr uno coxpojmtion 

ADMINISTRATIVE end ENCINEERIN6 CENTER 
Deportment 1462 • Detroit 32, Miehlgon 


«B erd Swvkv OUkw 61 Sisunda, CelHernte, 


ENGINEERS 


• Walhlngten 3, 
OVERSEAS RERRESENTATIVE. 

NO BU I L D I K S 


614.7 Wren Pdg. • AdddW Swrfet fnUin m, Miami Sptlnas, Slarlde, , 
Oreel WesI Read, EmaHaid, MIddn,, Ersland 




OIL HYDRAULIC lOUIPMSHT SINCE 1921 
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YOU CAN EXPECT MO^ FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 



New models for high-altitude, 
high-performance aircraft 

Bendix Red Bank now makes available an extremely 
wide range of DC generators, including more models 
than ever before for high-altitude, high-performance 
requirements. Add to these a complete line of precision 
protective and control equipment, and you nave the 
reason why Bendix Red Bank offers the most efficient 
answer to your DC system needs. All units feature 
maximum reliabilitv, minimum siae and weight, 
and maximum installation and servicing ease. For full 
details, write red bank division, bendix aviation 

CORPORATION, EATONTOWN, NEW JERSEY. 



Red Bank Division of 


A thousand products^ 
a million ideas 


AVION ICS 


New Technique Offers SSB Alternative 



Utica, N. Y.— Syncluoiions detec- 
tion, a new technique for high fre- 
quency radio receiver design wliicli 
presides many of tlic anticipated 
features of single sideband ISSB) using 
existing amplitude modulation (.\M) 
transmitters, was rescaled licrc .it the 
Second Annual Symposium on .\cro- 
iiantical Cominunicatioiis. 

Hie new technique, repotted ljy 
General Elccttic's Dr. John P. Costas, 
could eliminate the problem of equip- 
ment compatibility during anv transi- 
tion from AM to SSB. and it can be 
used to receive single sideband trans- 
missions. GF. has built and delivered 
to the Rome Ait Dci’clopmcnt Center 
1 synchronous detection teceis'cr which 
tail handle -\M. supprcssed-cariier 
Wl. SSB, narrow-band FM, phase 

niodulation and continuous-wave 

iCW) transmissions. 


Resists Jamming 

W'licii used witli a simple sup- 
[irtssctl-carticr AM transmitter, a syii- 
tlirniimis detection teceiver has inipot- 
tant militars' advantages over SSB, 
Costas believes, because it can cnni- 
|)cnsjte for Doppler shift problems and 
is far less viilncnihle to cneim- jani- 

I'wo familiar sliortcoinings of eoii- 
scntional AM long-distance HF coni- 


niimications arc eliminated or greatly 
cased by the use of synclironous detec- 
tion. without any eliaiige in the con- 


selectivc fading caused b\ attemia- 
tiim or loss of the carrier and the other 
is distortion due to pliase/ainplitudc 
diiingcs in the sidcrandi 


ges of single sideixmd (SSB) In IIP band. 

from multipath conditions. 

If a conventional ,\M transmitter 
is modified to fully suppress its car- 
rier, and tins carrier power is put into 
the two rcni.iining .sidebantls. a svii- 
ctomnis detection receiver can match 
SSB in signal-to-iioisc ratio. Ijased nii 
equal as crage powers at the tnuiMiiitters. 
Costas said- 

,\t tlic present stage of deselopmeiit. 
a syncliroiimis detection receiver is 
rouglily ami|)arnhle in size and weiglit 
equivalent SSB rcecii’cr, Costas 




iighler, and less 
complex than its SSB cquisalait, 
Costas helicvtw. Ssnehromiiis dctec- 


Selective Fading 

.'\n undesirable clianictcristic of 
long-distance III' commuiiicatioiis 
under certain atmospheric conditions 
is tlic iittcmiation of a narrow band of 
frcqiiciicies-callcd selective fading. If 
the atfenn.ited ftcquencics cortcspontl 
to the tninsinittcd carrier frequency, 
it will be greatly weakened or lost, "niiv 
causes serioii.s loss of intelligibility in 
the receiver which needs the carrier 
for signal detection (demodulation). 

Tlic nesv synchronous detection tc- 
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How to be SURE your EGT and RPM 
Systems are RIGHT. . . 

Chetk with the B & ff Instrument 

Jetcal 

ANALYZER 


ANALYZES JET ENGINES 10 WAYS; 


Tests RPM Accuracy to 
10 RPM in 10,000 RPM (sfl.1%) 


Two of the mosi important factors that affect jet engine life, 
efficiency, and safe operation are Exhaust Cas Temperature 
(EGT) and Engine Speed (RPM). Excess heat will reduce 
"bucket” life as much as 50% and low EGT materially reduces 
efficiency and thrust. Any of such conditions will make opera- 
tion of the aircraft both cosily and dangerous. The JETCAL 
Analyzer predetermines accuracy of the EGT and (inter- 
relatedly) Tachometer systems and isolates errors if they exist. 
The JETCAL is in worldwide use. Used by U. S. Navy and 
Air Force as well as by major aircraft and engine manufac- 
turers. Write, wire or phone for complete information. 





Why the FIGHTING "lOO’s” use 

Mallory-Sharon Titanium 


ceiver, like its SSB cauntcipart, does 
not iicctl or use the catiict (or detec- 
tion. Instead the carrier is generated 
witlim the reeciscr by a frequcnei- ret- 
erciicc whose stability is cuinpariihlc 
to that required for single sieleb.nid. 
Costas said. (W'hcii working with a 
eonvcntional .\M transinittcr. its c.ir- 

Hs eliminating the need for a trans- 
niittor earner, ssnehronons detection 
makes it possible for all ti.nisniitter 
power to go into tlie two intelligence- 
carrying sidebands. In .single sideb.uid. 
the power all goes into one sideband. 
Aithongh this means that a ssneliro- 
noiis detection system occupies tssice 
the theoretical bandwidth of an SSB 
system. Costas belicses that there ate 
sigmfie.nit benefits which accrue as a 
direct result. 

If the stnehronous detection receiver 
is to make effective use of the posset 
that goes into tlic tsso sidebands, it 
must be able to add together the sep- 
rate audio signals produced by the tsvo 
sidebands. 'Iliis requires that the phase 
relationship betsveen the tsvo sidebands 
and the tcecivcr-gcnctatcd carrier be 
identical to that at the transmitter (be- 
fore the carrier is suppressed). 

Phase Control 

GI"s ss-nchronous detector em|)loys 
no intermediate frequenev conversion. 
The local oscillator-generated carrier 
frcqucncs i.s injected into the detector 
to produce a demodulated audio out- 
put directly. I'o synchronize the phase 
of the recciscr's local oscillator with 
that of the transmitter. GF. makes use 
of the fact that a 90 deg. phase shift 

Imiiiinuiml in detector audio output. 

GF therefore has built two identical 
channcl.s. both operating from the 
same input signal, into its synchronous 
detection rcccis-er. (Sec block diagram, 
p. 81.1 One channel, sshich mi|ht be 
termed the ssnrking channel, prosides 
the ultimate audio output signal. The 
other, or control channel, maintains 
the phase relationship betsveen the 
local oscillator and the transmitting 
station's local oscillator. 

'Iliis is accomplished by shifting the 
phase of the local oscillator signal by 
90 deg. prior to injecting it info the 
control channel ssnchronoiis detector. 
As long as the desired phase relation- 
ship exists, there will be no audio out- 
put from the control channcl. 

llosvever. anv loss of svnchronisiu 
ss ill produce an audio signal in the con- 
trol channel, niic signal's polaritv. 
relative to the audio output of the 
working channel, svill indicate the re- 
quired direction of phase shift of the 
local oscillator relative to the trans- 
mitter. Thi.s polaritv comparison is 
made in the audio phase discrimi- 
nator which then shifts the local oscil- 


• Here is the U.S. Air Force’s 
first line of supersonic fighters 
— the famous "Century 
Series”. Mallory-Sharon tita- 
nium is an essential structural 
metal in all four— the North 
American F-lOO, McDonnell 
F-101, Convair F-102, Lock- 
heed F-104. 

For a new material to win ac- 
ceptance in this fast company 
takes proof of quality. And 
that’s what we provide. 

We guarantee our mill products 
contain no more than 1/10 of 


1% carbon — assuring good 
machineability. We certify 
physical properties— to save 
expensive testing and extra 
tooling by fabricators. Nearly 
20% of all our employees are 
engaged in Research and 
Development, or Quality Con- 
trol and Inspection. In other 
industries that figure would 
raise eyebrows; here it raises 
quality. 

Call Mallory-Sharon for your 
requirements in lightweight, 
strong, corrosion-resistant 
titanium. 


MALLORY-SHARON TITANIL 


M ALLO RY 
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^Miroo come HOIS 



You don't need a magic tamp . . . 
...you need AIRCRAFT BOIT 
CORPORATION! 


K'rite for Complete Descriptive Catalog 

AIRCRAFT BOlT> 
CORPORATION 

{ Specialiils in manufaelutiig 
t precision aircraft bolts an d studs j 

701 W. Garvay Blvd., El Monte, Calif. 


lator back into svnchtonisni. 

Tiiis phase control function can op- 
erate only «hcn one or both siclcbands 
ate |)rcscnt. Tlius pliasc lock-up stops 
when transmitter inodul.itioii teases anel 
must be rc-cstablislicd «hcn it rctunis- 
I lowcser Costas says that lock-up 
normally occurs so fast that no per- 
ceptible distortion occurs in voice 

lie reported that the synchronization 
works cdectisely at noise levels so higli 
that voice communication is ineffee- 


Diversity Feature 

In theory, phase and amplitude 
s’ariiitions in one sideband rclitive to 
the other caused by multipath condi- 
tions in long-range cominunic-ations-a 
problem that doesn’t exist for single 
sideband— should adversely affect a sso- 
chronous detection rccctscr working 
ss’ith a double sideband transmitter. 
Ilosvcvcr, tests to date indicate that 
such is not the ease and synchronous 
detection rsith double sidebands 
matches Sbll performance and occa- 
.sionallv excels it. Costas reported. 

I'or cx-amplc, on some occasions a 
serious flutter has been noted in S.SB 
reeeption svhich svas only slightly 
discernible in synchronous detection 
reception of a simultaneous double 
sidcb.ind transmission, Costas said. 




Altliough this phenomenon is not fully 
understood, Costas suspects that the 
two sideband.s arc providing a sort of 
frequency diversity transmission so that 
selective fading of one sideband docs 
not reduce audio output as theoretic- 
ally it could do with only a single sidc- 

Wlicrc pliasc shift of one sideband 
relative to the other occurs, Costas 
says the phase control sv.stcin appears 
to adjust the local oscillator pha.se auto- 
matically to an optimum saluc which 
minimizes audio distortion. 

The problem of Doppler frequency 

which arises because of airplane scloc- 
it\', mas' raise serious problems for 
SSB in new- supersonic aircraft unless 
some tspc of controlled carrier system 

Ilowcrcr, with tsso sidebands avail- 
able. tlie synchronous detection receiver 
can easily compensate for Doppler shift, 
Costas says. 

Anti-Jam Feature 

The control channel, operating in 
phase quadratiitc with the working 
channel, performs another important 
function— reduction of interference and 
jamniing. W’hcn the receiver is oper- 
ating (sMichronizcdl, the only nut|nit 
signal from the control channel will be 
interference (white noise) or jamming 
signals. Tlic working channel will lias c 
both the useful audio signal phis the 
interference signal. Bv suitable filter- 
ing. followed bv a subtraction of the 
control channel output from the work- 
ing channel output, the effect of inter- 
ference usuallv can be greatly reduced. 
Costas said. 

When '‘intelligent cnemv jamniing" 
is cncmintcrcd, svnchronmi; AM has a 
two-to-onc power adi-antagc over single 
sideband, Costas says. 

In terms of tccciier design features, 
Costas belicics that synchronous de- 
tection offers interesting new possibili- 
ties to the receiver designer; 

• Lack of intennediate frequency con- 
version eliminates complctcty the prob- 
lem of image responses which plague 
designers of comcntinnal receivers. 

• Extreme selectivity can be achieved 
because of post-detector filtering, and 
bandwidth can be easily changed with 
low-pass filter ssvitcliing. 

■ Majority of receiver gain is achieied 
at audio freqncntv. This allows low- 
pass fillet to be inserted at low signal 
levels, protecting against spiitioiis ic- 
sponscs to lery strong adjacent channel 
signals from nearbi’ transmitters. RI' 
circuitry is kept at a minimum, and 
low-cost audio-frequency transistors 
can be used widcly. 

Altliough the synchronous detection 
techniques arc not inherently com- 
pcfilivc with SSB. Costas believes that 
a siipptesscd-carricr .AM system used 
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with a synchronous detection receiver 
mm lime .several .idvanlage.s oi’cr the 
highh touted SSB-paiticiilarly for 
mililary applications where cnciiw j.mi- 
iniiig and Doppler shift problems exist. 

Costas admits that synchronous 
commumeatioiis offer no gain in the 
available number of chaiiiicls in the 
crowded high frequency band, but he 
suspects that the theoretical 2;1 ehan- 
riel gain of SSB may not be realized 
ill military, mobile and airborne use. 
Unless SSB equipment is kept in tip- 
top operating conditions, it may he a 
single sideband system in name only, 
Costas feats. 

SSB equipment gcncnilly is con- 
ceded to be more complex than eoii- 
vcntional .AM, whereas synchronous 
•AM with suppressed carrier can use 
less complex twnsinittets and receivers. 

Rome .Ait Development Center lias 
shown sufficient interest in the new 
technique tn sponsor GM’s efforts and 
currently is ci-aliiating several experi- 
mental equipments. Meanwhile CK 
is visiting various military agencies and 
operating groups to acquaint them 
with the potentialities of synchronous 
communications. 

Costas believes that AM is far ftiim 
obsolescence. Its hvo biggest short- 
comings, he believes, arc inefBcicnl use 
of generated power at the transmitter 
mid inefficient detection methods at 
the receiver. Siijapressinn of the trans- 

jcctioii and synchronous detection 
eliminates the other. Costas savs. 

To demonstrate the cffcctii cncss of 
llic new' technique, GK has made a tape 
recording nf a shortwasc broadcast 
(ll.7mc.) from Australia using a re- 
ceiver that cnuld be switched from con- 
ventional .AM to svnehronous detection 
or SSB. 

Under adi cr.se conditions, where con- 
lentional .AAf produced a barely in- 
telligible sigii.ll. .synchronous dctcclion 
prniidcd a significant improsement. 
AA'hcn the recciicr was .switched from 
synchronous detection to SSB, there 
was no detectable difference in signal 
reception or intelligibility. 

. <TnfgT(D— ■■ ^ 

FILTER CENTER 

I \ 00000 ; ■ — ^ 

► Vacuum Tube Airways-Cisil Aero- 
nautics .Administration has ordered 
•446,000 vaemmi tubes to keep its air- 
ways operating during current fisc;il 
vear. Tubes range in price from 22 
cents to S1.510. Total cost is approxi- 
mately Sl-5 million. Thirty-nine con- 
tractors will share the business. 

► Small Screen Chaiactron— Strom- 
bcrg-Catlsoii is now producing min- 
iaturized I'crsions of the 19-in. Char- 
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Fairchild Engine Division 
and 

Gas Turbine Laboratory 
present 

IMPORTANT ENGINEERING 
OPPORTUNITIES 


Fairchild Engine Division is now expanding ils engineering slatfs in hs plant 
and Gas Turbine Laboratory al Deer Park, Long Island. New York. 


MECHANICAL DESIGN ENGINEERS 

For mechanical design of lurbojei engines and componenls. and to conduct 

MECHANICAL DESIGN ANALYTICAL ENGINEERS 

To work closely wiih design engineers and to make recommendations as a 
result of analytical studies, with respect to stress analysis of lightweight 
rotating machinery, vibration, analysis, cycle analysis investigations, analysis 
of mechanical component functionings and general structural problems. 

RESEARCH ENGINEERS 

Advanced degree, preferably in the fields of applied physics, chemistry, 
dynamics background with high speed aircraft or wind tunnel testing. 

AIRCRAFT SYSTEMS ANALYSIS 

analysis for modern aircraft. 

DEVELOPMENT ENGINEERS 
EQUIPMENT ENGINEERS 


ENGINE VIBRATIONS ENGINEERS 





Instrumentation Engineers; Compressor Aerodynamic Designers; Perform- 
ance Analytical Engineers; Engine Controls Engineers; Test Engineers; F.quip- 
mcni and Product Drafting Checkers, and Mechanical Design Layout Men. 


Please Contact Felix 




^FAIRCHILD 

ENGINE 0 I V I S I e N • 0 E E R PARK, L. I., N. Y. 
A Division oj Fairchild Engine and Airplane Corporation 
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ZvGTrjfiara Oirktov 

. in Greek means weapans lystems: and, with the catapult, 
the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages. 
Today’s weapons systems concepts ate tremendously more complex 
than the ancient catapult. The swift advances of science en.ibles only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries. 


At Beil there is both progressive management and creative engineering 
teams. With that ycars-ahead look. Bell is concerned nnt only with 
today's problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bel! is now engaged 
in new projects in advanced missile design. To the creative engineer 
desiring top assignments, this is an opportunity to work on a completely 
tieui iveaponi system. For qualified 
engineers with a B. S. or advanced 
degree, Bel! is offering positior- 
where a high level of profession: 
achievement may be attained. 

AERODYHAMICS 
STRUCTURES 
HEAT TRANSFER 
THERMODYNAMICS 
VIBRATION AND RUnER ANALYSIS 





P. O. Box 1 


Buffelo 5, N. Y. 


aetton cathode rav tube used in the air 
defense SACK system. The new 7-in. 
diametet Charaetton. Tvpc C7CI1. 
has a 4i-in. square display area, can 
reproduce 1.2 million letters or num- 
bers per minute, and is suitable ior 
high-speed photograph tecording. 
Sttoinbetg-Carlsoii, which took os’ct 
the Charactron project from Convait, 
another General dynamics division, re- 
cently shipped the first airborne 
avionics equipment produced at its 
new San Diego operation. Hie equip- 
ment is an .amplifier for a stability 
augmentation system. 

► Diode Older— .An order for 1 inillinii 
gcmianium diodes, placed by Logutics 
Research Inc,, datamation equipment 
maker, with Hughes .Aircraft Co. is 
called the "largest single diode order on 

► British Doppler Navigator— British 
Marconi reports that it is producing 
an airborne Doppler auto-nas’igator for 
British and Cominonwcaltb govern- 
ments and has been in production for 
more than two years. l'’rom limited 
information released, the Marconi 
Type .AD 2000 auto-navigator appears 
similar to those developed in the U. S. 
bs such companies as bencral Electric, 
<3eneral Precision Lriboratoty, and 
Ryan Aeronautical. 

► Central Station Computet— Minia- 
turized all-transistor airlxirne digital 
computer, aimed at performing many 
of tlic in.striimcntation-nas'igation-fire 
control computations required in a 
fisliter plane, will soon be delisercd by 
P&ilco to Naval Air Development Cen- 
ter. Johnsonville. Pa- for evaluation. 
Dneioped under N'avv Bu.Acr spon- 
sorship, the new Philcii '‘Transac" op- 
erates in "teal time," cmploss 
direct-coupled circuitry which uses 
transistors and resistors almost exclu- 
sively. 

► Blast Througli ECM— General Elec- 
tric has descloped a nc«' ! ksv. Ullh’ 
transmitter am|)lifier 10 times as pow- 
erful as those now used for ground-air 
communications, which should make 
.Air h'lircc coniinunic.itions less nilncr- 
ablc to enemy jamming. Dcvclojscd 
bv GF.'s Heavv Military Electronic 
Equipment Dept., under Rome .Air 
Des’clopment Center sponsorship, the 
amplifier modulator reportedly has less 
tlian } of 1 % modulation-qualifying 
it for a possible future in the Migli 
Fidelity marketplace. 

►Omission— The narrou-bandwidth 
radar remoting system mcntiniicd in 
tlie August ?7 article on Northrop 
Skyscrecn (p. 72) is the R.AF.AX sys- 
tem, manufactured by Haller, Ra\- 
mond and Brown, Inc. 
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SIMMONDS 

PACITRON 

provides odvanced 

FUEL GAGING 

-|for 



Northeast Airlines, long a user of Simmonds 
Fuel Gage Equipment, has specified the Light- 
weight Pacitron for its fleet of Douglas DC-6Bs, 
By this selection, Northeast insures the ultimate 
in accurate and proven fuel gage systems. With 
its dejxmdable service to 36 key New England 


cities, Northeast Airlines continues its record of 
utilizing the most advanced types of reliable 
and tested equipment. 

Along with accurate fuel measurement, 
PACITRON is also adaptable to these impor- 
tant fuel management functions; 




FACTORY 

AUTHORIZED 

DISTRIBUTORS 

for Praff & Whitney Aircraft 



Aircraft 


Expansions. Changes 
In A\ionies Induslry 

Genera! Elcctrie will henSquarter its 
iic'v’lv formed Teclinical Militjr\ Plan- 
nine' Operation ('I'EMPOl at' Santa 
Barfeiia, Calif. The group, headed by 
l)t. Ricliard C. Ravniond, will do long- 
range technical planning and study work 
for GE’s Defense Electronics Division 
and its 6ve depirtments as 'veil as tak- 
ing mi outside projects beyond the 
scope of anv one department. TEMPO 
is tempoiariK' housed at 312 North 
.Milpas St., but plans to build a new fa- 

Other reccntlv announced expansions, 
ehanges and mergers in the avionics in- 
dustry include: 

• Airiwme Instruments Laboratory, 
Mineola, N. V., has acquired Mountain 
Systems, Inc-. Thornwood, N- Y. 
through a stock exchange, llic new 
acquisition, uhicli will bo operated as 
a separate and wholly-owned affiliate, 
is engaged in the data processing field. 

• Hoover Elcetionics Co., Baltimore, 
has purehased Radio htequency An- 
tenna Consultants, College Park, Md., 
«hich has been renamed the Hoover 
Microwave Co. I'hc new aequisition 
will remain at its pre-sent location and 
will e.xpand its work in miaosviuc com- 
ponent.s. \\'ctncr Koppl and William 
II. Clark, partners and senior engineers 
in the new acquisition, base been named 
lice presidents of research and engi- 
nocting. respcctii ely . 

• Color Television, Ine., has moved 
from San Carlos. Calif, to a new JO.OOO 
sq. ft. facilits' at 1421 Old County Rd.. 
Belmont. Calif-, tripling its former 
space. Company, which makes auto- 
matic test equipment and special pur- 
pose testers, expects a four-fold increase 
in sales in next 18 months to teach S5 
million anmiiilly. with .i Ihtcc-fold in- 
crease in employment. 

• Mandrel Industries, Inc. is name of 
a new combine of three firms, which be- 
come divisions of the new company. 
Thes- include: Gtecnlcaf Manuf.ictur- 
ing Division (maker of gyros and avionic 
components;) Klccttic Sorting Machine 
Dirision. and Elcctro-'lcchnical L;ib- 
oratories Division, maker of geophysical 
oil exploration equipment. Creenleaf 
remains at its present St- Louis loca- 
tion under its present management. 
James R. Lowe is chairman of Man- 
drel’s Board and James I’. Coonan is 
\icc-chairmaii and managing director. 
George Quist. Louis W. Greenbkitt and 
A. G. Curtiss complete the Brtard. 

• .AirTtopics, Inc., Cortes'., Colo., will 
open a new manufacturing facility at 
Salford, .\ri/. New facility is expected 
to ultimately employ 200. 
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The right people 

with the right facilities 

produce the right solutiorts 


More problem-solving power... 

Sylvania's new Microwave Physics Laboratory 


New problem-solvino power has been 
added to Sylvania’s growing capability 
for research and development in highly 
advanced military and industrial elec- 
tronic systems, 

With the establishment of the Micro- 
wave Physics Laboratory at Mountain 
View, Calif., Sylvania is expanding its 
work in new magnetic materials and 
ionized gaseous media for microwave 
electronic control devices and systems 


for radar, communications, and elec- 
tronic countermeasures. 

Fields of research at the laboratory 
include magnetic ferrites, gaseous elec- 
tronics, radio wave propagation, elec- 
tromagnetic resonance phenomena in 
ferrites and ionized gaseous media. 

Besides the new Microwave Physics 
Laboratory, the Microwave Tube 
Laboratory and the Electronic Defense 
Laboratory ate also located at Mountain 


View. Each is a vital part of Sylvania’s 
Electronic Systems Division. 

In addition to the Mountain View 
laboratories. theElectronicSystems Divi- 
sion has plant and laboratory facilities 
at Buffalo, New York, and extensive re- 
search facilities at Waltham, Massa- 
chusetts. All are staffed with top-ranking 
scientists and engineers, backed by 
Sylvania's extensive resources in the 
electronics field. 


8YL.VANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Syb-ania has many opporUmirles in a wide range or de/ense projects. If you are not now engaged 
In defense work, you are invited to contact Edward fK. Doty, Manager of Personnel, Elec- 
tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Wahham S4, Mass. 


Y SYLVANIA ^ 


LIQHTINQ • RADIO 


ELECTRONICS • TELEVISION • ATOMIC ENERGY 





Aaro Coirimandar • AT-7 • AT-10 • AT-11 • C-43 • C-45 * Benanxa • Twin Bonanza • T>34 


Air Cobra * King Cobra • H.13 (Hollcoplor) • Flying Fortross • Super Forirett • C-97 
Cotino 140 « Cessna 170 • Cessna 180 • Cessna 190 • Ccssno 195 • Cessna 305 

Cessno310 • B.24 « B-32 • B-36 • C-81 • C-B7 • L-S • Colalina • PB2T • T-29A 
Convair 240 • Convair 340 • Helldiver * Seahawk • P-40 • P-42 • P-60 



Reads like a roll call of American aviation, 
doesn't it? From small single-seaters to giant 
bombers and ponderous blimps, all have one 
thing in common — L ord bonded-rubber engine 
mountings to isolate power plant vibrations. 

This roll call indicates the past and present use of 
Lord engine mountings. As new milestones in 
aircraft propulsion are attained— in turboprop, 
jet and reciprocating— Lord will continue 
to prove its abiiity to produce new mountings 
with greater control over propeller disturb- 
ance and engine vibration. They will 
assure less flight fatigue, greater passenger 
comfort and protection to aircraft structure. 
Look to Lord for the best in vibration control. 


LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 


eepler) • T-37 • XFV 
Supar Navien 
S2F • R3Y 
• RF-84F 
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WESTtNGHOUSEf 

IN BALTIMORE 

Rewards Ingenuity! 


Coleman Miller— A Career Engineer— 

Wins $8,000 in Awards... 

At Electronics Division 


A career engineer can cash in on his creativity at Westinghouse 
in Baltimore. Coleman J. Miller, an advisory engineer, has 
already received checks for $5,000 and $3,000 in patent awards 
from the company. 


The award was for « lightweight, tranaport- 

.bl, ,.d.r ..1,™ lbv„ttd by Mr. MOJ,,. gjf TIMORE OPENINGS 




DECIDE ON 

WESTINGHOUSE DIVISIONS 


WHERE BIG THINGS ARE HAPPENING IN 


ENGINEERING CAREERS 
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BUSINESS FLYING 



He Knows His Jets! 

...and knows them well! Captain Casse U one of the few men in the world 
who has flown all major jet transjiorts. He has operated Comet I’s and 
Viscounts on operational runs, test flown the Boeing 707 and the Caravellc. 
As Chief Pilot Advisor to the Director of Engineering and Maintenance for 
Air France, his experience will be put to good use in ushering in the age 
of jet transports. 

Captain Casse is typical of the men who have made it possible for Air France 
to serve the people of 73 countries for 37 years. ..typical of those who wifi 
add to Air France’s record of service, comfort and dependability in the 
years ahead. 

AIR FRANCE 

THE WORLD'S URGESf AIRLINE 

WITH 177,710 UNOUPLICATED ROUTE MILES TO 23i CITIES IN 73 COUNTRIES 

SEE YOUR TRAVEL AGENT, OR AIR FRANCE • N» York • Allinls • BoElon 



Edgar Percival E.P.9 agricultural plane carries one tun, nets alMut SZS.OOO. Planned los: pioductinn is iso. 



Auster Agrieola hauU 1,;00 Ib. ol fertilizer. Designed for New Zealand operations. IS are being built. 
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PRIVATE LINES 


Price of Cniisemastcr four-pi: 
ness plane being built by ' 
Aircraft, Inc., Alexandria, ^ 
$15,792. Former Bellaiica 
design, manufacturing and sales 


es rights. 




ikly. Northern Aircraft 
:r is powered by a 2J0-hp. 
, has a top speed of 220 
ruise speed of 205 at 75% 
ite of climb of 1.250 fpm. and 
• 1,000 mi. Original inanu- 


ilectric Power Corn- 
license from Cana- 
dian Air Transport Board to operate 
a helicopter to patrol transmission 
lines, oil or gas pipelines and transport 
persons and cargo for the commission 
and other government departments. 



■You get more in 



AVIATION 




WHO'S WHERE 



Introducing. . .an important development 
for all types of aircraft engines . . . 



B«ochcrafl Super IS end Ceseim 310 


New Gulfpride Aviation Series D 


NEW 

GULFPRIDE 



SERIES 0 


Here's a new detergent- 
type oil that's good for all types 
of aircraft engines— horizontally op- 
|)OEed, inline or radial! It keeps all 
kinds of aircraft engines cleaner than 
was ever possible before with non- 
detergent oils . . . without developing 
any undesirable side effects. 

What's the secret? New Gulfpride 
Aviation Series D combines Guirs 
exclusive Alchlor Refining with a re- 
markable new “detergent additive." 

Cleaner Engines 

Experience in all kinds of service 
proves New Series D greatly reduces 


carbon, coke and varnish collection 
around rings and valve stems. Elimi- 
nates harmful deposits in the com- 
bustion chambers. And keeps engines 
cleaner under all kinds of operating 
conditions. 

More hours 
between overhauls 

New Series D offers you an unusually 
tough lubrication film, too. Cuts down 
wear on engine parts substantially. 
The result? Far lower operating and 
maintenance costs! Far safer engine 
performance! 

Why not try it and see for yourself? 

95 



Here's the persona! challenge you seek - the personal reward you desire. 
Because here, ai Rohr, engaged in the design of ready-io-insiall aircraft 
power packages, your association is direct to the manufacturing of the item. 
You actually see what you design produced. You are in direct association 
with other Rohr plant areas such as shop and cooling. 

The design engineer at Rohr is engaged primarily in the tremendous held 
of power packages and power plant components, plus related structural 
design . . . the translation of theoretical into production design with con- 
sideration for serviceability, function, materials, and integrity encompassing 
all engineering factors that enter into design of the complete aircraft itself. 
Though Rohr is a large company - over 8000 employees - it still offers 
the close association, the friendliness, the chance for quick recognition 
most men are searching for in a career. 

And, of course, lovely Chula Vista, California, located on beautiful San 
Diego Bay, offers you and your family the wonderful, outdoor, semi-tropical 
living you've dreamed of. 

If you are experienced as a production design engineer, looking for the 
real personal challenge and reward, and a better life, write Rohr now! 
Please enclose full resume and we will answer at once. J. L. Hobel, Industrial 
Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 32, 
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Macchi Builds Versatile Jet Trainer 


Prototype of a new light jet tiainci 
designed to pctfomi primary and basic 
missions is being built lor the Italian 
Air l''orcc by Acronaufiea Macchi, 
V'arese, Italy. Tlic company also has 
advanced versions planned capable ol 
carrying out combat and ground attack 
training. 

Tlie Macchi M. B- 526 hvo-pkicc 
tandem trainer is being fitted with cabin 
pressurization to permit Iiigli-altitudc 
i!.n igation training at 26,000-29.300 ft. 
and is designed to fainilairizc students 
«ifli compressibility plicnomcna, lias ing 
a Mach 0.8 speed limit. Starting a 40- 
dcg. dive at 510 mpli. at 29,300 ft. 
brings the M.B. 526 to its eritica! 
Mach number at 25,000 ft. and its 
Mach limit at approximately 19,300 ft. 
Design Speed 

When fitted with two .50-cal. ma- 
chine guns and varying loads of rockets 
and bombs, tlic airplane is designated 
M.B. 526-\. This model has a design 
top speed of 404 mph- at sea level at 
.1 gross weight of 3.935 lb.. 220 lb. 
Icsji than the M.B. 526. 

'llic pl.incs arc designed around the 
1.750-Ib.-thrust .Armstrong Siddeley 
■\S\'.8 Viper axial-flow turbojet; a later 
version will have a 2,200-lb.-thrust 

A trapezoidal wing plan, tapered in 
|ilan and thickness is used. Leading 
edge is swept 11 deg. 18 min., trailing 


edge is straight- Airfoil is of the NACA 
6 A laminar-flow scries. Wing mean 
chord is 6.233 ft., aspect ratio is 3-26 
and taper ratio is 1.71. Gross wing 
area is 204-5 sq. ft- 

Wing structure is basically of single- 
spar type with the center section built 
integraf with the fuselage. Ribs arc 
closely spaced with no spanwise stiff- 


MACCHI M. B. 326 
Specificationss 

Si«m . . . .52.8 ft. 

Ungth 33.7 ft- 

Gross weight 5,9S3 Ib.* 

Ivmptv weight 3.804 Ib. 


Top speed at sea level 404 mpli.“ 

Top Sliced at 29.500 ft- ... .449 mph.’ 
Mininumi s|>ced, flaps down. .82 mpli." 



performance of latter is higher due to it 
having a gross weight 220 Ib. less than 
M.B. 326. 


Fuselage is a monocoque stmefure 
comprising sheet-formed bulkheads and 
four main longerons. Horizontal tail 
consists of a two-spar stabilizer with 
single-spar elevator, the latter statically 
Ixilanccd and fitted with servo and trim 
labs. Vertical tail is of similar consftuc- 


Tip Tanks 

I'uel system totals 228 U. S. gallons 
carried in a two-compartment flexible 
cell behind the cockpit and above the 
engine iiit.ikc. .Auxiliary jettisonable 
wing-tip tanks, each carrying 42 U.S. 
gallons supply the main tanks by means 
of compressed air tapped from the 
|xmcq)lant. 

Iligli-prcssure. liigh-tempcraturc air 
is supplied to the cockpit from a heat 
cxchanecr and ptovieles sea level 
atmosphere from zero to 9,800 ft., the 
equivalent of 9,800-ft, altitude from 
that height to 20,500 ft- and a pressure 
differential of 3.53 ib./sq. ft. above 
20.300 ft. 

Tlic cockpit canopy is scaled bv 
inflatable titbing expanded by bleed 
air from the engine compressor. 

The M B. 326 uses a hydraulic sys- 
tem to openitc landing gear, wing flaps, 
underlwlly dive br.ikc, wheci brakes and 
cocking of the .30-cal. machine guns. 

Electric system comprises two 24-v. 
55 amp./lir. accumulators connected in 
parallel. 
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Temco Achieves Simplicity, Economy in 


Jet Trainer 



TT*1 COCKPIT ti2S siiiii)llfic<3 idsttuaicut luyout. Rudder pi-duls ure adjusted by a cuiuk. 


By Erwin J. Bulban 

Dallas— Tcmcf) I'l'-l jet primarv 
trainer for tlic 1'. S. X.i\\ coinhiiKS 
construction vimpticits, light weight and 
iciw cost with a wide speed tango th.it 
petinits stiidenh to be checked out .it 
speeds up to M.ich 

It was deieloped .nid built ciitircly 
witli Tcinco -\iretjft Corp. funds. 
Initial produetinn .lirplanc of a con- 
tract for H is scheduled to he delis- 
Licd next July, and an indic.ition of 
the .lirplanc's production economy is 
the eontr.iet's dollar volume; approxi- 
matelv S2 million. 

Hic basic design of the I'emcn 
IT-1 aimed at reproducing as fjith- 
ftillv and fc.isiblv as |)ossiblc cockpit 
layout common to siiiglc-pljcc jet 
fightcrs-iicncc the tandem seating ar- 
rangement. This licwpoint differs 
from US-M''. which has gone to the 
side-hv-sidc seating philosophy as in 
the Cessna T-'T.V 
Cockpit Layout 

Cockpit equipment closely follows 
the pattern of conib.it-typc aircraft 
incln^ing ejection scats, a liquid 
oxi'gcn system, edge-lighted check list 


on the panel, speed brakes mid trim-tab 
switches on the control sticks. 

liistnicUir and student arc placed 
well abend of the wings, providing the 
instmetot with excellent visibilili- for 
monitoring the air and giving him a 
good view in event he ha.s to hike mcr 
the controls mi landing or takeoff or in 
tiling in congestod tmffie jxitterns. 

Cockpits have a "hot mike" inter- 
com providing continuous monitoring. 
The instructor may override all inter- 
phone or radio comiminie.ition eqiiip- 
iiicnt at will. Controls ate operated lay 
push-pull mechanical linkages. 

Spring tabs arc fitted to the aile- 
rons to reduce hinge mcimciits and 
clectricallv operated trim tabs arc pro- 
vided on elevators and left aileron. 
Electrical override features allow the 
instructor to take over operation of file 
trim tabs and the tail mounted sliced 
brake at will. A spring-loaded ssvitcli 
on right side of the cockpit permits 
seats to he adjusted up and down osor 
a itmgc of 41 in. 

'Ilic clcar-bubblc cockpit canopy is 
manually operated. To saic weight and 
reduce complexih', Teinco engineers 
utilize the losver tube of the canopy 
arm as an air cylinder, the upper telc- 
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scoping connecting link as a piston. 
The cylinder section can be .idjusted 
s'ia an air bked-off to give anv desired 
tension. Tlictc is a tollcr-b'K locking 
mechanism at the front of rtic e.inopv 
utilizing pins sliding out of the canops' 
into receivers on flic windshield sec- 

Anotlicr neat design trick is an inter- 
connection to the retractable steps on 
the fuselage side so that thev auto 
matieally pop open when tlie canops- 
is opened, arc retracted by the canopv's 
closing. 

The three-piece .speed brake has 
panels opening ouhs-.ird bclou' the 
rudder and a panel opening downward 
beneath the tail boom. Direct me- 
chanical linkage is provided to the 
three segments h\’ me.rns of a hydraulic 
actuator tied to a bell crank. 

Electrical power is provided bv a 
28-v, system with a 2-f-v. 22-anip./lir. 
nickel-cadmium batters located abos'c 
the engine section, starting the engine 
without need for external power 
sources, lire batteix' also acts as a 
standby in csent of starter-generator 
failure. A iinis’ersal receptacle is pro- 
vided for plug-in external starting 

Flight Characteristics 

TT-I project engineer Doric Brooks 
selected low-drag NACA fi-liAllS and 
64,A-U5 airfoil series having sufficient 
thickness to pror’idc good low-speed 
characteristics. The TT-1 stalls at h' 
kt. with gear and flaps down at its 
norma! landing weight of 5.776 lb., 
dropping its nose in the stall, avoiding 
any tendency to go off on the u'ings. 
Controls are effective into the stall, 

too 


Tlic rudder stays effcctire at least 1^ 
mpli. below the stall, Brooks said. 

Takeoff is made at approximately 75 
and 80 kt. and approach speed is bc- 
tueen 70 and 75 kt. Landings can be 
shot with the speed brakes open, allow- 
ing high engine rpm. to maintained 


in the cs'cnt of a forced go-around. 

I'lic IT-l is imrostricted for acro- 
b.itics. the airframe being designed for 
ail ultimate load factor of 11.25 Gs. 
Limiting Ntach number of .75 allows 
exploration of high-speed characteristics 
in the training schedule. Precision 
spins are possible; the airplane will 
work out of .1 spin by releasing the 
con trols. 

Fuselage Layout 

Two floor bciims, appro.ximately 
16-in. apart, made up of aluminum 
sheet webs and caps, form a rugged 
belly keel. Loads on the tail are trans- 
ferred along the full mnnocoque tail 
boom, dump onto the upper fuselage 
longerons and through the skin panels 
to the loiser lungers and the floor 

This technique teases the en 
gine area non-sfructural permitting in- 
stallation of later, more posverful 
engines when thev become available 
svithout disturbing the primary fuse 
lage structure. 

Just aft of the cockpit is a solid 
bulkhead having a heas y web to svhich 
is bolted the center sving section. An- 
other solid bulkhead at Station 6f 
takes the nose gear loads. 

Rase of maintenance was plannee 
by putting 25 access doors nn the ait- 
plane, not counting wheel wells. Pro 
duetinii airplanes will have the entire 


Temco TT-1 Trainer Specifications 


1 ConTlsenfal YJfi9-T-9 Total elevolor ar 


. n.4>q. ft 




Tip olrfoN . ... 

Tip irKidenco . . . 
Oihodral 

Tolol vertlcol toil o' 


ftoddor lab orea . . . 




±17,S deg. 

NACA44rA4l5 
d-4 dog. 

— 1.S dog 




Elevolor lob o'oa 0.S3 *q, ft. 

Stabilize' incidence .. -fl deg. 

Elevator travel . . -!-2Sdeg, — lOdeg. 

Elevator rob travel . . +E deg., —38 deg. 




1.900 <pm 
32,000 ft. 

30.900 ft. 

. 23,800 ft. 


EnduiorKe 
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GRAPHITAR' is the main shaft seal in 



% Boeing’s B-52 ’ Z' ti 

Intercontinental Bomber, the strikiijy~>( 
arm of our Strategic Air Command, is powered by * m*- 

eight twin-spool axial-flow turbojet engines manufactured by the Pratt 
Si Whitney Aircraft Divisioo of United Aircraft Corporatioo, East Hartford, 
Coonecticui. These turbojets are in the 10,000 pound thrust class and io engines 
of this caliber, complete dependability is vital. One of the componeols of the J 57 
W IS a CftAftHiTAJt air/oil seal employed on the turbine main shaft which, naturally, is 
turning at high speeds. The Graphitar seal also easily withstands the maximum / 
operating pressures developed in the engine- The slots io the face of the seal 
(shown approximately V» size) are for pressure balance and cooling. This /jgB 

Main Shaft Seal is just one of several Graphitar seals used in the JS7 
engine, Graphitar parts can resist such taxing physical conditions 
because they are strong, self-lubricating, and practically inert. 

Graphitar has excellent wearing properties and cannot be 
corroded by most chemicals. Where the application is 
cough, and complete dependability important, y 

V Graphitar is the engineering material to specify. 


From the Prate 8c Whitney Turbo- 
jet Engine Co the atomic sub- 

Graphitar is aidiog the per- 
of highly diverse products. It can 

caied shapes and ground to 
tolerances as close as .0005' for 
seals, bearings, vanes, piston 
liners, and many other parts. 
For complete facts write for our 
□ew Graphitar Engineering 
Bulletin No. 20. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION • SAGINAVT. MICHIGAN 
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Rebat . . . First Choice of Men Who Build, 
Own, Fly, and Service Aircraft 


More than 25 years of proven service in the aviation 
industry have made Rebat Aircraft Batteries pre- 
ferred as original and replacement equipment. 
Bebat is chosen for more makes of personal, busi- 
ness and industrial planes than aU other makes 
combined. And there’s a reason! 

Rigid adherence to the highest quality standards, 
quality workmanship, and engineering leadership 
all contribute to this outstanding preference. 


An example of Rebat engineering leadership is the 
achievement of improved battery performance in 
aU types of service conditions with a decrease in 
battery weight. 

Rebat Aircraft Batteries are available in a com- 
plete range of types and sizes for every commercial, 
personal and business airplane installation. Ask for 
Rebat Batteries at airports in the United States, 
Canada, and foreign countries. 


READING BATTERIES DIVISION 

THE ELECTRIC AUTO-LITE COMPANY 

READING. PENNSVLVANIA. U.S.A. 



LIQUID OXYCRN coiibiincrs arc in nose. 



BATTERY ACCESS is aided by slide rack. 


btlh' iiiiidc up of removable panels to 
allou- complete access to the hydraulics 
and control systems. 

W'ings basicalh comprise a main 
spar at 305E chord inaac up of web 
and Mtnidcd caps rir’cted and of con- 
.staiit section. tIic rear spar is of simi- 
lar makeup but it tapers. Honeycomb 
hexagon aluminum-cote panels are 
used between the spars along the 
entire sviiig on upper portion, from the 
wheel wells outward underneath. 
Honeycomb material is also used for 
leading edges in ssing center sections 
and the wheel doors. Molded rein- 
forced plastic is also widclv used on the 
'rr-1; wingtips, stabilizer tips, tail cone 
and the engine intakes. 

I'viel system, totaling 124 gal., is 
carried in' rubber cells in the leading 
edge of tlic wing center section and in 
three cells between the spars in the 
outer wings. Production model may 
liarc two cells in the outer svings. 
Brooks stated- Tire TT-1 will be able 
to make apptoximatclv 15 toucli-and-go 
landings during one flight. Endurance 
is estimated at 1} lir. 

finding gear is designed for sink 
rate of 20 fps., rugged enough to per- 
mit carrier operations, according to 
Tcmco. Ihc main gear stmt hooks 
behvecn the spars on two hangars 
made np of heas’v forgings, one hangar 
on the main spat, the other on a false 
spar ahead of tlic rear spar. 
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MARINE fJ-3 I'uiics «itli tong-umgc und<;t«in| (ucl tni.ks fl; bv in diamond lormalion, 

USAF, Navy, Marine 
Aerobatic Teams Perform 



NAVY Bine Angels in Crnmnran b‘9F-8 Cmigats in close fomnition nitli mIiccU do«n. COLORED 

wiiigtips as 

USAF Thunderbirds in Xorlh Amcciem F-lOOCs fl> past at NiHcinal Aircraft Shim. 





A great step forward in the automation of fuel sy 



',200 hour "Dry’ Run” torture test 
Proves Reliability of 

HYTl* Fuel Pumps i 

On September I, 1956. a HY-V/L fuel pump (Model 60-029) completed 
1.266 houre of continuoiu operation under simulated jet fighter condi- 
(ions. The test was run in three-hour cycles; one hour "wet run" (sub- 
merged m fuel) at sea level, fcdlowed by two hours "dry run" (without 
fuel) at SO.OOO feet with 160*K ambient temperature. 

In an earlier test, the HY-V/L pump (Model 60-071) ran "dry" conlin- 
uoiisly for 18 hours at an altitude of 55.000 feet, simulating condilioiu 
encountered in a long-range jet bomber. 

In both testa the case temperature of the HY-V/L ' 



Evcfif Fighter, Evenj 
Bovibey, Evenj Dviisport 
is Hydro-Aire Equipped 
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Advent of Jets Dominates lATA Planning 

:ju« of the iniixntJttce <,l the /et Hiue, i. the viiti.jl iniposNihilitv even to 

r,£"a^. ;i's 
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Hii^ 
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arc capable of cunsidciatiuii in isolation. In 
this same connection the items 1 l.avc- 
d arc far fiuin being all those that 


have denunded our attention, since 1 base 
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ms of control or coordination ap- 
nnofthefuti_hh^ 


it today, t 

"* AI» emphasized «s the necessity for 

of pm1idcn™of'A^^^ in“™m 

areas of the world. In this regard, the Con- 



^Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif, 


There’s a Stillman 


representative near 


- , - \Wth the answers to your 0-ring, rubber- 
to-metal bonding and rubber molding 
problems. Ask him about PERMADIZING, 
Stillman's e.vclusive liigh-quality rubber-to- 
metal bonding process that provides 
precise, flasli-free parts of optical smooth- 
ness. Write or call your nearby Stillman 

representative today. 

Stillman has the answer . . . 
PERMADIZING 


NOW AVAILABLE 

STANDARDS PARTS CATALOGS 

D DRAWINSS) 


ilHii 
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Tha Whittaker Ratlo-Flo luM um ie alie n il n li B hieet, moat 
efficient method of obtaining variable control through 
tha uae of a fixed volume hydraulic motor. 

Art optimum praasura-flow.fetMtemMp la obtained 
thli drive, aincea conatani hyd’aulie n^tttpivaw'e rasin' 
fn a conaunt fuel pump diacharge pnMaaa, and |Vtiy. 
draulic flow vwto Wmctiy at the LeU^. ^ 


providaa; 


C'chamber 
hping cavity 


per ravolutien). 
Non-pululing flow, 

Dry lift. Due to ability 
will ra-prim«. 

High V/L capacity. 

No relld valve rapuired. 
61-drractional operaHon (pu 
either direction). 


eQuolly well In 


~ VA- RATIO-FLO FUIt POMP sTSK 
TOTAL WSI6HT 1.0 LBS ' 

2S PSI DISCHARCd PRESSURE 
Maximum altitude performance la obtained with tha 
variable apeed drive since the pump speed and 
flow velocity through the Whittaker pump 
decreases with How rate. Fluids may be pumped 
with static pressures very class to boiling point 
provided velocities are reduced to a minimum. 
Chart shows (het, with reduction in flow require- 
ment and pump speed, extremely good altitude 
performance results, 


R, WHITTAKER CO„ LTO. 
N. CITRUS AVENUE 
ANGELES 38, CALIFORNIA 


Whittaker Ratio-Flo Fuel pump 
—hydraulically operated for maximum 
performance at high altitudesl 


Highest dfitHaasmwl 

volume raHo (uujMA.. 
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done in some countries bv IC.AO Techni- 
cal Assistance teams. 

Tlic conference considered that the .\TC 
systems in 15 to 20 years time will not be 
fundamentally different in their aims from 
those used today, hut that the increasing 
speed and density of traffic will require a 
spectacular increase in the speed of com- 
munications and an increasing measure of 
discipline on the part of the pilot and tlic 
operator. 

The need for greater speed of communi- 
cations to enable contact between controller 
and aircraft in a fraction of a second fo- 
cused particular attention on the A'I'C sig- 
naling systems now being considered in a 
number of countries. The conference 
strongly recommended tliat these intc 
grated data transfer and signaling svstems 
be subjected to large-scale simulation evalu- 
ations, pretciably by the joint efforts of 
states, in order to prove out their complex 
ariaiigcmcnts as fully as possible before they 
are put into actual service. 

Area. Not Route 

The conference discussed at length the 
computation and presentation of naviga. 
tional infbmiation on aircraft and stressed 
the necessity for putting into the cockpit 
the type of instrumentation which would 
give the pilot a visual interpretation of his 
place in the scheme. 

While the conference noted tliat self- 
contained navigational aids independent of 
ground stations could be made available for 
civil use in the next few vears, it pointed 
out that airlines have not yet liad any ex- 
perience with them, and they will thus 
initially have to be looked upoii as comple- 
ments to the pieseiit systems of gtoimd- 
based aids. 

Many of the existing control areas set up 
on a strictly national basis arc extremely 
small and unsnited to the needs of aircraft 
opetatiotK; licnee an aircraft requesting clear 
ance thtongli one such aiea has often passed 
into the next before the clearance can he 
granted. 'Ilicse excessively small areas also 
create unneccssatj demands for coininuni- 
cations and data transfer between adjacent 
control ccnteis. 

In dealing rvilli the more immediate as- 
pects of ATC, the technical confctciise 
ii'adc these recommendations for improvc- 

• Pending introduction of automatic com- 
niniiicxitions for continuous position fixing, 
present .\TC procedures can he iinprosed hs 
use of standard phraseology and procedure 
and correct sequence in the transference ol 
data, by speeding up tranvinissiims and re 
cording, and by instituting a standardixed 
position reporting piiKediire for pilots. 

• Regardless of its limitations, primary radar 
is "one of the best tools" with which \TC 
has been provided to meet the needs for 
reducing sepantioii between aircraft to piii- 
s'idc txpedihons handling of traffic, and 
I.AT.A slioiild do cscixThiiig possible to en- 
courage the early development of an intcr- 
nationany agreed and compatible sv’stcm of 
stxrondaty taoar. 

• III iiieas sshete the frequency of position 
reports and nasigatioiial acenraev obtainable 
permit, longitudinal separation minima may 
DC reduced and the load of position report- 
ing cut. Rigioiial and route-bv-route studies 
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for 

flexibility in 
test facility 
air heating . . . 
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when Aviation Buyers Go to Market . . . 

Be Sure Your Product or Service Is There 


li/ Mation Week Innual 


Aviation's Only Source 

for Complete Buying Information 

Offers Advertisers Exclusive Advantages 



• SECTIONAUZED FORMAT FOR EFFICIENT USE BY BUYERS 

Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 
panies and their advertisements. 

• BUYERS ARE DIRECTED TO ADVERTISEMENTS 

Manufacturers' product listings arc keyed to their advertisements through "see adver- 
tisement page” references. 

• ADVERTISER'S PRODUCT-LISTING BOLD FACE 

Companies advertising in the Buyers' Guide are iisied in Bold Face in the appropriate 
section. 

• READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 

It's an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers' Guide, 
coming almost exclusively from engineering-management men. research scientists and top 
military men . , . the men who do Aviation's buying today. 

• YEAR-ROUND SELLING POWER ASSURED 

Week after week, since the 1956 Buyers' Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers' Guide prepares to go to press. 

• AVIATION'S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 

The Annual Buyers' Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37.500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers' products and services to aviation buyers across the United States and in 88 
dlBerent countries. Aviation's largest audience of engineering-management men. research 
scientists and top military men — the men who dn Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK’S circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 

• SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 

Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyeks' Guioe. Contact Him or Write 
AVIATION WEEK BUYERS' GUIDE, 330 W, 42nd St., New York 36. N. Y. 
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WINSLOW 

Full-Flow Oil Filters 


Hundreds of thousands of hours 
of successful service continue to 
demonstrate the important sav- 
ings made by Winslow Oil Filters, 
on Douglas DC'3s andDC-4s, 
Boeing Stratocrulsers, Lockheed 
Lodestars and other commercial 


and transport aircraft. Complete 
information on Winslow Filters 
for aircraft engines of any size is 
available from Winslow’s engi- 
neering department, or any of the 
following representatives: 


MLIFOANIft 
Bikersiiilj 
AG REPAIR 
Kern County Airport 

KEN BEMIS 

O’Connell Bros. Airport 
ClirUliuii 
AIR REPAIR 
Clartstiurg Airport 
Dos Palos 

SERV'AERO ENGINEERING, 
INC- 
P. 0. Box 96 
fiesno 

WM. E. FARIA 



San Fernanilg 
VALLErAlRINOUSTRIES 
822 Arroyo 
Visalia 

ADAMS AIRCRAFT 
P.O.Box 1014 

FLORIDA 

Niani 

AIRVIORK CORPORATION 
P. 0. Box 194 
Intornatiooal Airport Brencli 


GEORGIA 

Atlania 

AIRWORK CORPORATION 
P.O. Box ;i3 
Muolcipal Airport 


KANSAS 
Kansas City 15 
SWAN ENGINEERING 
i SUPPLY CO. 
3261 Fairfax Reap 



Aerofilter Corporation 

4069 Hollis SIreel, Oakland S, California 
A Division or Winslow Engineering onct Manufoelvring Co. 


of these piusibilities were proposed and will 
be nndertaVen. 

craft moi'cmcnts shou^ be subject to regii' 
lation bv air traflic control, even in weather 
pemiittlng visual flight niles. so that the 
position of all aircraft in the airspace con- 
cerned will be known and can be provided 

o As an additional measure, airlines should 
support experiments in the use of anti- 
collision lights oil their aircraft, since re- 
sults obtained so far have indicated that 
such lights can Isc of considerable \aliic in 
improving aircraft conspicuity. 
a No aiicraft should be permitted to come 
closer than SOO Ft. to auotlier. uhether for 
the purposes of operational identificaliun by 
the rnilitars' or for an)' other reason, and 
none should cross the heading of anoftfer in 
such proxiniitv 

• Due to the fact that turliiuc-powervd air- 
craft will lioid places in the traffic pattern 
at comidcrahls higher altitudes, trie de- 
seliipiiicnt of altimeters capable of prusidiiig 
accurate measurement at high altitudes is 
neccssarv so that thes can inainlain tlie 
l.OUO ft. vertica] separation standard there. 

• Detailed studv is urgentlv needed to dc- 
tcnninc w hether tlie maneus ers and holding 
patterns prescribed for piston-engined air- 
craft can be applied to adsanced tiitho-jcts. 

VERTICAL SEPARATION 

One aspect of the broad subject of -\if 
Traffic Controf with which 1 have not yet 
dealt is that oF ensuring adequate vertical 
separation between aircraft. 

,\s sou know, the basic task of .\ir Traf- 
Irc Control is to effect a safe orderlv Row 
of traffic at all times and under all weather 
conditions, fn part, this ins'olvcs a require- 
ment for the maintenance of adequate s'crti- 
cal and/or horixonbil separation between all 
aircraft In flight. 

In Ills- cn mute Right stage and in the 
stack prior to landing, aircraft arc assigned 
to fligiit levels separated by a nominal verti- 
cal distance of 1,000 ft. and steps arc taken 
to snsnrs- that sufficient horizontal clearance 
is maintained between aircraft assigned to 
the same flight level Y'on will note that in 
referring to the vertical distance bcisvceii 
flight Iciels I have used the term ’'nominar’ 
separation of l.OOO ft. The reason for my 
having done so lies in the fact that the 
altimeters wliieli arc as-aiiable to us todas 
arc not as accurate as ss'e ssould like them 
to be and an indicated separation of 1.0DO 
ft. mas not be a factual one. 

Ks'en tliough the pilots of tss-o aircraft 
mac he flying sery acenrateK, one at an in- 
dicated altitude of 20.000 ft. and the other 
at an indicated altitude of 19.UO0 Ft., it 
does not follow tliat thes are neccs.sanlv sep- 
acated h\ l.OOH ft. Due to the errors that 
cost in present day altimeters there is a 
possibilitv, admittcdlv not a verv great one, 
that they could in fact be at very nearls the 

\'cry accurate altimeters which are ca- 
llable of measuring the distance of ais air- 
craft above ground Icsel base, of course, 
hcen inseiited and ace in use— but these 
arc isot of miicli use in effecting vertical sep- 
aration hctsvecii aircraft, particularls os'er 

lire instrument sse still base to relv upon 
is the pressure altimeter, which measures 
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Operating room conditions for 

Inertial Instrument Deinfopment lin^ineerinp: 


The work in Ihis 5000 squore-foot room at 
Alito.setics is surgical in its precision, clinical in its 
slandards of cleanliness. Here are assensbied the pre- 
cise mechanisms devised by ihe engineers and physi- 
cists engaged in the new field of INERTIA!. NAVTCA- 
TIOS SYSTEMS. Among ihc unils ate highiv-specialized 
tvpes of Gyros and Accelerometers as delicate as o 
living organism. 

Each cubic inch of nir in Ihis room contains fewer 
than 0 dust particles whose diameter exceeds 0.3 
micron. Temperature variation is held lo plus or minus 
l°i humidity lo less than 50'.i - AuTONETics provides 
these ideal conditions, comparable w ith the slandards 
allained in primary laboratory inslrument work, lo 
insure opliiniirn results in the funclion of the tins com- 
lionciils.so painstakingly designed. The men who create 
them are reaching the highest levels of professional 
skill, as they obtain definitive answers lo the problems 
of miniaturization and reliability under environmen- 
tal extremes. 


This facility is soon lo be doubled. The hitherto 
uiipublicized program is already ahead of the rest of 
the field. I’rime need of the current expansion is for 


men who can make a creotive contribution. 

You Can Parlicipate In This Work. Act Now: 
Here are the fields in which sour individual contribu- 
tion can bring you distinction in your profession : 
.Mechanical Engineering; Analysis. Development, 
Design and Test of ultra-precision inertial sensing and 
measuring instruments. 

Physics: Solution of unique instrumentation prohlcms 
far be\ ond llie sco|>e of routine design or mere extrap- 
olation from existing knovvledge. 

Elcetrical Engineering : Design and development of 
minialure.coiilinuousK -rotating and servo motors, and 
special transducers of e.xireme precision. 

Electronic Engineering: Development of transistor 
and vacuum tulie circuits as integral parts of instru- 
ment systems, and the clectronir equi|)meril for the 
unique a:id elaborate testing demanded by inertial 

Response lo your inquiry will be prompt. 
Writ!-: Mr. .4. Brunotti, .\uloneties Engineering 
Personnel. Dept. 99I-10.4V-'. P.O. Box AN, Bell- 
flower. California. 

Autonetics 



A DIVISION OF NORTH AMERICAN AVIATION, INC. 


113 



PIPING 

SIMPLICITY 


SEALING 

RELIABILITY 



WESmiRHiAD 

CLUSTER FITTINGS 



Here is lodoy's solulion to the redly lough problems ADVANTAGES 



THl WlATHCRHEAD COMPANY 



able to report to voii at this time Hut cet- 

Thirray I'dng 

? 


,5-5;" 

j-X'SzsrXi's 


1. 


thl” prTncipi'erofli^poirXsi^pf'’' 

Possibly this has stemmed fionr items 


aperaturcs above standard. There has 


hum hodud P&JImim... 



For those tough design jobs where ordinary hook-up and 
thermocouple wires die from the heat, get brittle in cold, 
abrade and corrode . . . Revere SPECIALTY wires stand up. 
Built to MIL and customer specifications. Revere 's wide range 
includes: 



and literofure on specialty hook-up or thermocouple 




COtPORAIIOII OF AMERICA 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meier Company 
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So'cral of the no>v f^miilv of jet tranv 
weight, and the Icngtli of present rumvavs 

V ” f: : " I' 
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Considering 'that a modern heavy dntv 
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QUALITY 

MAGNESIUM 

CASTINGS 





. . .for the Aircraft Industry! 



lake account of the variables of o1*l the^o™ 

e^rafir?arSi?^^^';:n^:i 
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COMPACT, POWERFUL FUEL-AIR STARTER 
WEIGHS ONLY FORTY-SIX POUNDS 

Measures 8J4 X 12}4 inches. Push-button control 
gives military jets utmost readiness; commercial jets 
and turboprops on-time starts. Needs no ground 
power assistance. Runs on aircraft's air and fuel supply. 

For details, contact your General Electric Aviation 
and Defense Industries Sales Office. Seel. 231-S, 
General Electric Co., Schenectady 5, N. Y. 
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Tigress Is Our Most Important Induct 


ENERAL 



ELECTRIC 
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at PATRICK AFB Missile Test Range . . . 



to the limit of man's imagination 


Naturally, Reeves is proud of the fact that at the launching sites 
and at every one of the "way station" control and observation points, 
our Precision Radar Instrumentation Systems and Equipment 
play their part in this unique installation. 

Reeves' impressive background of experience as a pioneer in the fields 
of missile and aircraft guidance, precision instrumentation, radar, 
gunfire control, servo-mechanisms and computer systems 
of every type, equips our engineers to work well 
' with those who are reaching beyond today's horizons. 


Guidance grows constantly . . . both as a concept 
and as a practical reality . . . under the expanded long range 
missile program at Patrick AFB Missile Test Center. 


With a flight path aiming down the entire length of the 
West Indian Island chain into thousands of miles of open sea beyond, 
this installation provides at once distance and the essential opportunity for 
constant observation and control every step of the way. Here, too, is 
the proposed launching site for the first U.S. experimental satellites. 
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CAPABILITIES . . . Manpower, Tools and Experience 



Building auxiliary ground power units for military jets is 
only one of the many complex research, development and pro- 
duction problems solved by BeeCHCRaft. Right now, for ex- 
ample, Beech craftsmen are at work on 42 major production 
projeas ranging from complete aircraft to subcontract com- 
ponents and assemblies. 

For more than 24 years Beech Aircraft Corporation has been 
a leader in the aviation world with an enviable reputation for 
dependable products and on-schedule deliveries. Today its list 
of subcontract clients includes some of the most famous names 
in aviation . . . Lockheed, Republic, McDonnell, Convair and 
others who demand and receive the highest quality production 
from Beechcraft’S modern assembly lines. 

Beech Aircraft Corporation has five major plants with 1?4- 
million square feet of plane area and more than 6,000 skilled 
employees . . . with capabilities. Beechcraft'S manpower, tools 
and experience can be put to work to solve research, develop- 
ment or production problems. Whatever your needs, telephone 
or write Beechcraft'S Contract Administration Division today. 





Twin Coach helps Boeing 
get them in the air 


The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane— America’s first 
jet transport— is shown above. To produce and deliver KC-135s 
to the Air Force as rapidly as possible, Boeing enlisted the aid of 
Twin Coach Aircraft Division as a subcontractor for major air- 
frame assemblies. 

This important assignment typifies the way prime contractors rely 
on Twin Coach Aircraft Division. For Twin is staffed with experi- 
enced aircraft specialists to design and build tooling . . . with 
e.spcrienced aircraft production personnel . . . under experienced 
aircraft supervision and management. 

If you have an assembly you're thinking of subcontracting, call 
Twin Coach Aircraft Division. You'll be secure in the knowledge 
that your assembly will be built 'of aircraft specialists— by men whose 
sole aim Is to build to specification ... on schedule ... at the lowest 


possible cost. 
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ity have led us to believe that a width of 
1 30 ft. will be adequate, provided that such 
ninwavs are equipped rvith '’sideways" or 
stabilized .shoulders strong enough to sup. 
port an aircraft without harm to it should it 
happen to go off the edge of the runway, 
Ilowcser, where crosswinds of the order 
of 20 ht. are Ireqnentlv encountered, it niav 
be necc.ssaty to provide additional runways 
or wbden the existing runway. In special 
cases, such as the existence of high snow- 
lianks, nmwavs w'ider than 130 ft. may 
also be needed. 

'The Right path.s of the new generation of 
aircraft make it appear that obstruction 
clearing to the existing IC.\0 fonmila will 
be satisfactorv. 

The jet efflux of civil transport aircraft 
w'ill not cause deterioration of conventional 
riinway and taxiway surftccs and. therefore, 
no special treatment of these .surfaces will 
l>c required. Small amounts of jot fuel may 
possibly be spilled at parking bavs, c.g, dur. 
mg refueling, and its most serious effect i.s 
the deterioration of bituminous surfaces. 

Taxiway widths nf not less than 75 It. 
slioiild be planned. Surface sweeping and 
clearing of widths greater than this amount 
will be needed, owing to low propeller clear- 
ances nf turboprop aircraft and turbojets 
fitted 'vith pods so spaced tliat they extend 
hcyxrnd the edges of the taxiwav. For rea- 

sary that .snc)i additional widths should be 
stressed to any particniar load bearing ca- 
pacity, but they should he siirfiaeed. 

There is a requirement for high speed 
lead-off taxiwavs, es'cn at low- density air- 
ports, in the interests Of reducing transit 

tion along the runway and the optiimmi 
radius of curvature of such taxiwavs can 
only be decided after aii examination nf the 
sohime and type of traffic that might he 
using any particular airport, 

AIRPORT BUILDINGS, APRONS 

■^'ou will recall that last year the chair- 
man of the technical committee reported to 
you on the importance of "lost ground time" 
on airline efficiency and economy. It was 
noted that much could he done to reduce 
this time through proper design of airport 
buildings and aprons, and tliat pbns had 
Ix.'cn made for the preparation within 1,\T.\ 
of a comprehensive reference document 
that would constitute an agreed aitliuc 
position in respect of orgoniratioii and fa- 
cilities required at airports to ptos'ide for 
rapid tum-aroiiiid of aircraft and smooth 
functional flow' of passengers, crews, cargo 
and baggage. 

In observing the many airpnrf building 
and apron projects that arc airrcntly being 
undertaken, and those which have been un- 
dertaken in the pasi, it has been observed 
tliat there has been a remarkable lack of 
imifnrinity in laront and design. 

The reference here is not to superficbl 
detail hut to basic fundamentals affecting 
nperating efficiency. In many cases the air- 
lines concerned have either not been con- 
sulted at all or haie been consulted too late 
to enable their operational rL'quirements to 
be taken into account. 

Ill addition, it lias all ton frequcntlv hap- 
pened that plans for such projects have 
been based upon requirements that were 


■ '11^ PTrrmTrrrn . 

NEW Reference Junction 
Compensator 

Ideal for Airborne Use 



Elimination of thermocouple reference junction errors in all kinds of 
oirbome opplicotions, guided missiles, rockets, is now possible 
with T-E's new, minioture "AutoRef." A compensating bridge type 
unit, this "AuloRef’ is individually constructed for oil standard T/C 
materials. It weighs only 12 oz. Cose size is opproximotely 
1!4" X 2W X 3", mounted on a 3” x 3H" bose. Potted offer 
assembly in hi-temp RTV silastic, it will withstand severe conditions 
of vibration, acceleration and shock — no adverse effects from 
immersion in woter. There ore no vacuum tubes and relays. Only 
components used ore resistors and other slolic devices suitable for 
extremely "tough" conditions. None of these require replocement. 
In thermocouple circuits, voriotion in temperoture at the reference 
junction changes the output voltage, regordless of measuring 
junction temperature, and causes measuring errors. This new 
"AutoRef" corrects these measuring errors by adding to the 
circuit 0 third voltage continuously equal and opposite to the 
reference junch'on voltage. Thus, only measuring junction voltages 
ore detected. 
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Write (or Bullotin COS-2UC. 


TPiermo Electric G>J/ic. 


123 


AVIATION WEEK, Oclober 15, 1956 











engineers . . physicists 

opporii^hfties at 
MOIOPOLA ihPlioeni)( 



^ MOTOROLA 


power were obtain»ble at a cost in weight 





Air Noise. Vibration 
Brings on Suits 




Immediate Openings 

HIGH LEVEL 
ENGINEERS 

SENIOR PROJECT ENGINEER 


CHIEF EXPERIMENTAL ENGINEER 


PROJECT ENGINEERS 



solarW„„ 

IRC RAFT COMPANY^^ DES m 





EMPLOYMENT OPPORTUNITIES 


AVIOHICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 



SYSTEMS ENGINEERS 

SYSTEMS ANALYSTS 
(engineering and mathematics) 

CIRCUITRY DESIGN ENGINEERS 

SERVO DESIGN ENGINEERS 

COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

ETCHED CIRCUIT DRAFTSMEN 

MICROWAVE TECHNICIANS 


NEW 

AIRBORNE 

NAVIGATIONAL 

SYSTEMS 


MISSILE 

GUIDANCE 

SYSTEMS 


AIRCRAFT 

CONTROL 

SYSTEMS 


^'RYAN 


TO MMCS KEINS, ENGINfEDING DIVISION 

AERONAUTICAL COMPANY 




“uxldfitlon ft Inhibitor Mri'banlam" ' 


(AKlSlSI)ll)16ll!i>.'jol!, »5I2<7. " 


n Topology'- (AFIBOOI- 


olgvbrHlc meclmntam 
iAP!8(«noi.i3P-' ■ 




nver'ligntioh of alomic phenomenn 


(AKlS(dO«|-C7«), job, SI 




Navy Contracts 


l-'ollowing is a list of unclassified con- 
tracts of 525,000 and cn'ct is released 
by Nas-y Contracting Offices; 
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WHAT'S NEW 


EMPLOYMENT OPPORTUNITIES 


Publications Recei\cd 

• Conflict of Jiitcrcst — by Walter F. 
Pettit — Pub. by. and available from. 
Small Defense Industries Association, 
57S0 W'est Sixth St.. Los Angeles 5, 
Calif. 52.00; 50pp. 

This report discusses how ex-go\crn- 
ment employes and retired military offi- 
cers can avoid ci\il and criminal pen- 
alties in their work for pritatc industr)', 

• Syinposiimi on /mpact Testing — 
ASi'M Special Tcclinical Publication 
No. ITfi — Pub. by. and available from, 
the American Society for Testing Mate- 
rials. 1916 Race St.. Pliiladelpliia 5, 
P.i. 55.50; 170pp. 

Tire symposium discusses impact and 
sliocfc tots for parts, componcirts. and 
complete structures witli consideration 
of the impact tube. 

• Ch il Air Rcgulat/oiis and Flight 
Standards for Pilots — Prepared by the 
-•kssociated Aeronautical St.iff of .-kero 
Publishers. Inc., 2162 Sunset Blvd., 
Los Angeles 26. Calif. 52.00; Ufipp. 

This, the sixteenth edition, includes 
important civil air regulations, stand- 
ard flying practices, procedures, and 
pilot information on obtaining rarious 
pilot certific.ites and ratings, radio tele- 
plionc use. flying instructions, airport 
traffic control, questions and anssvers 
for private pilot exams, visual flight 
rules, weather services, and searcli and 
rescue information. 

• Professiortal Coiisultaiifs' Operations 
and Techniques — bv Dr. C. C. Craw- 
ford — l.ssiicd by the Business and In- 
dustrial Consultants Committee. In- 
diistriiil Dep.irtmcnt. Los Angeles 
Ch.imher of Commerce, I.os .Angeles. 
Calif. 4fipp. 

The manuiil was prepared for con- 
sultants. advising them on attracting 
and finding prospects, selling their serv- 
ices, sersing the client, admini.stering 
operations, advandng the profession, 
and planning good programs and meet- 
ings. 

• .Afinimiim Weight Anaivsis of Com- 
pression Structures — bv George Ccrard 
— Pub. by New York Universilv Press. 
M’ashington Square. New York 5, N. Y, 
56.00; 194pp. 

The author presents discussion of 
the principles of minimum weight an- 
alysis and design of indiv idual compres- 
sion elements suhjeef to buckling, 
analysis of the minimum weight con- 
figuration of the compression cover and 
supporting structure under bending 
loads of various structural arrangements, 
comparison of various types of con- 
struction. 



REPUBLIC’S 

GUIDED MISSILES DIVISION IS 


GROWING 



Enjoy working in a pleasant, comphtely new, modem, air- 
conditioned, S-story office building designed for engineers. 


WE ARE EXPANDING. ..AND REQUIRE: 


WEAPONS SYSTEM ANALYSIS 

Experienced preliminary design engineers who can 
evaluate missile system designs and establish weapons 
system concepts and requirements. A background in 
development and proposal activities on missile sys- 
tems, electronics or fire control systems required. 
PRELIMINARY OESICN 

Design weapons to fulfill military requirement or to 
assist the Military in initiating new designs or opera- 
tional needs. The preliminary design group conducts 
studies and designs systems utilizing engineering spe- 
cialists in a design integration, thus maximizing the 
effectiveness of the proposed weapons system. Broad 
interest and exceptional ability are required by the 
participants. 

'We specialize in development work... in addition to 
several major contractual projects for the armed serv- 
ices, we are engaged in a number of company-spon- 
sored programs, 

Our need is for engineers with missile experience, but 
we are vitally interested in training those with ad- 
vanced degrees from allied fields. 


Make the wiorc NOW fo a growing organization. 

Please wiite in eou/idenes to: 

Mr. R. R. Reissig, Administrative Engineer 

6UIDED MISSILES DIVISION 

233 Jericho Taropike, Mineola, L. I., N. Y, 
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EMPLOYMENT OPPORTUNITIES 


Going up 



ENGINEERS: 


NCED re: 





salary desired to 

ADVANCED RESEARCH DIVISION • ENGINEERING DIVISION 


4 , 




STRESS 


ENGINEER 


EXCELLENT OPPORTUNITY 


PREWITT 

AIRCRAFT 

COMPANY 

E. MADISON & HOLIY AVES. 
CllFTON KeiOHTS, PA. 
MADISON 66500 


LODESTAR CAPTAIN 




SALES REPRESENTATIVE (Mole) 


ENGINEERS 



GM 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 







Recent EE, ME 
Graduate Inquiries 
Also Invited 

Milwautcc offers idcsl family living ir 

southern Wisconsin M'here swimming, bo 
ing, big league baseball and every shoppi 
and cultural advantage is yours (or i 




conffdem 


Mr. John f. HeHinge 
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EMPLOYMENT OPPORTUNITIES 


Complete Missile 
Organization 


needs men with 

PhD MS BS 




AVION DIVISION 


High Professional PotetUial in 

CONTROLS ANALYSIS 




EMPLOYMENT OPPORTUNITIES 


ENGINEERS: 

• air-borne system engineers 

• project engineers on small rotating eqiiipmeiit 

• instrument designers 

Wotk with 2 recognized industry leader . . . expanding Avionic 
Division creates opportunities . . . complete engineering, labora- 
tory and production facilities. 

Wc need men who want to get ahead on their own merits . . . 
who are willing to do a job , . . and be rewarded accordingly. 

You'll like Racine ... out plant overlooks beautiful Lake 
Michigan , , , it's just one hour to Chicago . . . and convenient 
to Wisconsin's famous North Woods lakes and resorts. 

Let's get acquainted. \bu are invit 
Industrial Relations today. All c 
confidential. 



CHIEF PILOT 

Flight Laboratory-Airborne Electronics 

LEADER in aviation electronic located 
near Greater Philadelphia has immediate 
opening for supervisory pilot. Position re- 
quires experience as supervisor of flight test 
operation, plus 5 or more years as an experi- 
mental test pilot on commercial and military 
aircraft, including jet and 4 engine. Experi- 
ence in flight testing electronic equipment 
and full pilot ratings necessary. Engineering 
degree preferred. 

Replies confidential, send resume to 
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LIAISON ENGINEER 
for 

WEAPONS SYSTEMS 

$ 12,000 


;is5S=;s;; 

ir l< jn Ulici. N. V. > 


GENERAIBELECTRIC 


Engineers, Scientists, Designers 




^m^wrnmssi 

S.--- 



CAM8t£? 








iiiiiiis 


COMPUTER ENGINEERING POSITIONS 



EMPLOYMENT OPPORTUNITIES 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES 

REGIONAL SALES MANAGERS 

■ Executive management experience necessary in initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft Background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 

PARTS MERCHANDISING MANAGER 

• Must develop and administer a spare parts merchan- 
dising program. 

• Must aid dealers in setting up and operating parts 
departments. 

• Must have automotive parts experience on zone mana- 
ger level. 

CESSNA 


ASSISTANT 
CHIEF ENGINEER 


d installation ol 
d instrumentatiot 
crofl engines an 


Process Planning 
Tooling 

Production Engineering 
Production Control 
Supervision 




Desi|n Mechanical Portions 1 
of 

Aircraft Nuclear N 
Power Plant Equipment I ] 


' GENERAL® ELECTRIC I 


CO-PILOT MECHANIC 



tion indurlry. The selective circola- 
tion of AVIATION WEEK offers you 
on opportunity to choose the best 
qualified men available throughout 
the Industry. 
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SEARCHLIGHT SECTION 


CAA LICENSED PBY’s 28-5 ACF 


FOR SALE OR LEASE 



OUT PERFORMS THE DC>3 AT LOWER OPERATING COST 

The perfect all-purpose land and sea airplane for long range executive and passenger 
travel as well as long range cargo transportation. 


• BALANCED RUDDER • 


• CONFiaURATlON TO 24 PEOPLE 


For lull dctaiU call Long Beach California, GAr/icld i-SSSS or write to 

LONG BEACH AEROMOTIVE 


rNICIPAL AIRPORT • 
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SEARCHLIGHT SECTION 


AIRCRAFT PARTS! 


ALL UNUSED! Immediate delivery from one of the 
world's largest stocks of aircraft parts! 



Our «■ n t n I o S of AX h ii r il >v a r <• will li o x r n ( on 
r r q II M ( . f o n I a v t ii n for ,v » u r m| n i r r in r n t n . 


COMMERCIAL AIRCRAFT PARTS CO. 

DEP'T NO. CO-10, 4101 CURTIS AVE., BALTIMORE 26, MARYLAND • TELEPHONE CURTIS 7-3300 
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SEARCHLIGHT SECTION 


WRIGHT-P&W 

ENGINES & PARTS 

R1820 
R1830 
R2600 
R2800 
R3350 






WEiSCH^AVIMlOK COMPANY 

"Take a Heading for Reading" 

for Me SfSr MAINTINANCI « OVlflHAUL • MOOff/CArfOM • INSTALLATION 
READING AVIATION SERVICE, INC. 



AVIATION WEEK, Oclober 15, 1956 


ADVERTISERS IN THIS ISSUE 


AVIATION WEEK— DCTOBKR 15, 1956 



MEN 
and the 
MOON 



o„TpSj,‘is:se;' 


? Not a 
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flrst scientific organization 
the world dedicated to the re- 
search and development of in- 

SLC^s". 

himself one of the world’s fore- 
t authorities on the guid- 
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missiles-heads a group of 
some of the top scientists and 

Among other challenging pro- 
jects in the fields of aero- and 
spacenautics, these men are al- 
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below will bring you further 
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LETTERS 


Engineering Defense 

Manv letters liaxe reccntlv been published 
tending to doungnidc the engineering pro 
fession, I uish to sos' a feu' uxttds to the 
contrarv, fot certaiiilv engineering is srital 
to our sa'II-bcing, onr oettcrinent, and, 
indeed, our vers* existence. 

There are se\*eral factors that should be 
considered when one decides on a profes- 
sion: (!) professional growth. (2) prolts- 
siunal recognition, (^) financial remunera- 
tion, and dl personal satisfaction. 71ic 
preferential ordet of these f.'ictors depends, 
of course, on the indisidiial concerned. 

The engineering profession offers all font 
in hotter than adequate measure. Oppor- 
liiiiities for professional recognition and for 
professional growth are afforded es'ers' engi- 
neer in practically every company. Interest- 
ing and disetsilied ptojccls. pnliHcatioii of 
technical reports and presentation of papers 
are encouraged in aiw number of technical 
societies. Excellent Icclmital consultation 
and well-stnchcd libraries ate as-ailable. Col- 
lege courses leading to advanced degrees, 
financed wholly or ai part by industry arc 
.1 stimulating and rewarding opportunity. 
P.atent and suggestion award pl.ms arc al- 
must universally endorsed. In our expand- 
ing industries, the engineer has assumed ever 
increasing responsibilities. Indeed, engineer- 
ing personnel at Cop inanagenicnt Ici'cl is 
in a decided iipsssing. 

Kinancial remuneration in the engineer- 
ing professiou was reccntlv published by 
the U. S. government as being second onl; 
to medicine as tlic top average income 
field. Surely everone considers himself 
underpaid and is desiroiis of greater financial 
reward; however, the lact remains that a 
median salary of $10,000 is certainly a 
reasonable remuneration. 

Personal satisfaction encompasses a mini- 
ber of variables .such as location, home 
life, interest in work being performed, and 
the feeling of actually contributing some- 
thing to tnc betterment ol one's company 
.iiid mankind. It was once stated that engi- 
neers arc the least neurotic of all profes- 
sional groups, wlilch certainly indicates a 
high degree of personal satisfaction. Look 
around you — ask — the results might siir- 

In conclusion, I wish to state that I 
,1111 not only happy with mv chosen field, 
hut 1 am proud Co be an engineer. Let the 
public go Its leisuiely way, utilizing the 
comforts and comenienccs gisen them by 
cii|mceriiig. Designing, building, and gh- 
ing the public these items, and thinking in 
terms of tomorrow is fat more stimulating. 

W. H, Wheeleb 
Engineering Laboratory 
Glenn L. Martin Co. 
Baltiniotc 3, Md. 

Parachute Meet 

It is uoted In the picture caption on p. 
71 (WV. Sept. 3) that the Soviet Team 
won the parachute meet. This is an error 
as the Caechoslosakian Team won first 
place and the Soviets got second place. On 
the fourth event the Soviet Team was 


Md 


ill r/ie runsrrrwrie's pi/trorin/ rofurr'iriii. 

tteckTsSo'^'. 42>id Sr.-^Vw' YarH 3d! 
N. V. Try lo krrp teurra unHpr SOO 

Icttffr. but rjonies of ivriii'ra leill be 
Kitbbelil ON request. 
hcalcn by the Czechs for so many points that 
the Czechs won the osetall meet. 

The U.S. Team came sixth in the meet 
but I think they did well considering 
the amount of experitnte and li.iining they 
had compared to some of the other teams. 
I do not think the Russians should be 
given credit for something they did not win. 

Joe Cb.sin 

Dircclor. U.S. Parachuting Team 

Mincola. N. "3'. 

fApoIngies. An'.rfion Week w.is misin- 
formed. — Ed.) 

Copilot NS. Engineer 

Voiir July 30 issue canied a letter 
by .1 "United Might Offtcer" (p. 102) 
which was of interest to me. iiuisimieh as 
lie inadvertentiv hit upon a basic issue in 
the cockpit of the large airliner of tod.W': 
should the lliglit cngiiieec be .i pilot or a 
mecliaiiic? Tlicn he went further and, in 
his own w'ord.s, showed whs he should 
basicalh* be a mechanic, .mid concentrate 
on liceoniing a professional flight engineer, 
rather tlum s'mph an inevpericnccd third 
crew member watching an ADF needle 
sw-iira and compicteh' ignoring a wiggling 
BMEP gauge. 

Tliis "United Might Officer" showed 
how, ivith only 200 hours of G. I- Bill 
training and 17 weeks of "intcnsis*c" train- 
ing with United, he received an inslrnment 
tilting, qualified as copilot, and "won" a 
Flight Engineer’s Ticket, (llie use of the 
word "won" here is very significant. ) Tlicn, 
he lia.s us believe, he w.iv completely qiiali. 
fied to operate. tTonblc-vhoot and, if neces- 
sary, repair anv one of the Imndred-odd 
components of .i dozen or so systems of a 
33] ton aiiphme! 

It should he obvious to anyone who 
kjiow'.s the complex airliner of today that 
one person can not perform both the duties 
of a copilot and those of the flight engineer, 
and do so with any degree of efficiency. 
Mr. "United Might Officer" was apparently 
trying to do both .simultaneously as be was 
learning tlic duties of a copilot wlifle sup- 
posedly petfotmiiig the duties of tlic fliglit 
engineer. The only reason he was able to 
get away with this is that he was obviously 
flying a type ol aircraft in which the pilots 
both have access to the engineering con- 
trols and instruments, and could monitor 
lhe.se items from time to time. However, 
such a condition greatly increases the work- 
load on the pilots. In my opinion, it is an 
unsafe condition in which a pilot must be 
concerned wnth engine instruments and 
controls when he should be cither looking 
out for other aircraft or concentrating on 
a complex Icl-down followed hw- a mar- 
ginal ILS. If he had no confidence in 
his inespericnccd flight engineer, it follows 


lli.it such a situation might arise. 

It is fortunate that the largest, most 
experienced, safest ,ind most prosperous air- 
lines of our country (and abroad) realize 
the advant-igc of having licensed mechanics 
as tlicir Right enginccis. Following their 
example, it is logical lo separate the duties 
of the pilots and the flight engineers. 

J, F. Femmexino 
Flight Engineer 
Jamaica, N. V. 

Cartridge History 

,\s a pcr.son familiar with their use in 
the cmcrgencs' escape sistems of US.fil 
aircraft, I enjoyed reading George Chris- 
tian's article on eartridge-aetnated dexaces 
(C.-\D) m the July 30 issue of .-\vi.vnoN 
WixK (p. 631. 

However. I would like to point out thal 
from .1 historical sense alone, 1 think the 
.\ir I'orcc program with Ordnance Corps 
iUid the pioneering work of a few dedicated 
people at the Wright ,\ir Dcvclopmenl 
CcntiT and I''rankfort .krscnal deserved mors 
than the one sentence mentinn in the 

Commencing in the summer of 1'3-I3. 
the \\'.\DC and Frankfort .Arsenal ivorkcil 
together on the design and development of 
the first ejection seat catapult for the ,\ir 
Force. This s.atapult was uUimatels' stand 
ardized ill M-17 and designated the MI 
rcrsouuel Catapult. I'hc design and de- 
vdopment of the Ml and M2 canops 
.'emoverx followed in quick succession. 
These early C.AD's were mechanically actu- 
.ited, i.c. cocked firing pin released hi 
rotating or withdrawing ,i sear. The "choke 
coil," bell CT.ink-rod, etc., actuating svs- 
ieim for these CAD's left much to be 
desired from a reliability, simplicity, and 
maintenance standpoint. 

In MdO. Frankfort .Arsenal deielopcd a 
propell.mt gas pressure source ss'bich was 
designated an initiator. Concurrentlsa tiu 
.Arsenal redesigned tlie existing C.AD’s to 
incorporate a pressure actuated firing 
mechanism, 71ie propellant gas pressure 
was tran.smitted by \IS-28741 hydraulic 
hose assemblies from the initiators to the 
C.AD’s lo be actuated. 

With the advent of the B-32 and its 
requirements for a multi-crew, mulli-func- 
tion.ll integrated escape system, it was re- 
alized that a new form of C.AD might 
ideally furnish the thrust to position qec- 
tion scats, unlock hatches, stow control 
columns, etc. With the enthusiastic sup- 
port of the airframe contractors, the W.ADC 
and Frankfort .Arsenal commenced the de- 
sign and desclopmcnt of the first series of 
thru.sters, designated the MI. M2, M3, and 
M3, in 1931. 

Since that time, many iiesv and varied 
applicatioiis for C.AD’s have been found 
in the escape ssstems of US.AF aircraft. 
Today a total of 20 C.AD types have been 
standardized by the -Air Force and many 
more experimental types are rapidly ap 
preaching a standard!^ status. 

CHAaLES K. HonELL 

.-Aircraft Laboratory 

Wright .Air Devciopment Center 
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.. .(or everyone 


Harvey Aluminum Sales. Inc.. Torrance, California 
Branch oHicea in principal eilias 


PRESSES FOR FREEDOM 


Presses have long been the tools of our freedom, whclher priming the 
Declaration of Independence or producing military equipnieni. And to 
preserve (his common heritage is the underlying purpose of every 
metalworking press in our nation. 

As a participant in the USAF Heavy Press Program, Harvey 
Aluminum has a responsible role in presses for treeduni. Operating 
a completely integrated faciliiy. Harvey uses extrusion presses, 
hydraulic and mechanical forging presses, impact extrusion presses to 
mass produce structural componcnis in aluminum. lilanium, and steel 
for missiles, rockets, and uirerafl. 

Ifyour company does research and development work on missiles, 
aircraft, propulsion, armament, or special weapons, take advantage 
of the most advanced heavy press production techniques, modern 
research and dcvclopmenl laboracories. and Harvey's 42 years' 
experience with metals. Let Harvey help you realize the mosieflicienc 
and produceable designs for the ARDC program. 




Air Force RB-66 
powered by Allison J71 

Turbo-Jet Engines 




LLISON 

TURBO-JET 
AND TURBO-PROP POWER 


Here you see the Tactical Air Command's newest 
reconnaissance bomber— the all-weather twin-j;t 
Douglas RB-66. 

It carries a payload of nuclear or con\cntional 
bombs — which it can wing at 600-700 mph to 
targets dictated by the nation's needs. 

It packs a full complement of camera equipment 
—which also makes it a valuable reconnaissance 
tool for air intelligence. 

And in pods under its wings it boasts a pair of 
Allison J71 Turbo-Jet engines — each producing 
10.000 pounds' thrust withou, augmentation — 
which take it to altitudes over 40.000 feet. 

Now winning its wings for reliability and depend- 
ability with the 363rd Tactical Reconnaissance 
Wing at Shaw Air Force Base. S. C.. the Allison- 
powered RB-66 carries a three-man crew as it 
goes on its peace-maintaining missions. 

The Allison-powered Douglas RB-66 is another 
example of how continuous engine development 
—both Turbo-Jet and Turbo-Prop— is helping keep 
America first in the air. 

ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


AMERICAN BUILT FOR 


THE JET ERA 


IN AIR TRAVEL 



